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(57)Abstract: 

PROBLEM TO BE SOLVED: To eliminate the need of individually designing a 
radio wave output circuit and to prevent the leakage of unrequired 
electromagnetic waves and the influence of the electromagnetic waves from the 
outside by contriving the structure of the case body with respect to a non-contact 



IC card reader-writer. 

SOLUTION: An antenna 10a printed on an antenna substrate 10 and an 
electronic circuit 40a mounted on a printed wiring board 40 are arranged inside 
the case body 30 provided with an electromagnetic wave shielding function. 
Then, in order to discharge the electromagnetic waves outputted from the 
antenna 10a from the case body 30 only in a direction required for 
communication with a non-contact card, an electromagnetic wave shielding 
pattern 10b is printed on the antenna substrate 10 fixed to the opening part of an 
upper case body member 30u for constituting the case body 30 and an 
electromagnetic wave passing port for discharging the electromagnetic waves is 
formed. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is based on directions from the main computer connected with the 
antenna for communicating between noncontact IC cards outside. The electronic 
circuitry which communicates between said noncontact IC cards through said 
antenna, and directs either [ at least ] read-out of information or writing to the 
noncontact IC card concerned, While having the case which covers an 
electromagnetic wave and arranging said antenna and electronic circuitry inside 
said case The non-contact IC card reader writer characterized by forming in said 
case electromagnetic wave passage opening for emitting the electromagnetic 
wave outputted from said antenna only in the direction required for the 
communication link with said noncontact IC card. 
[Claim 2] The non-contact IC card reader writer by which it is forming-by 
electromagnetic wave electric shielding pattern which opening which formed said 
electromagnetic wave passage opening in case was printed by wrap printed 
wired board in non-contact IC card reader writer according to claim 1, and was 
connected to grand terminal characterized. 

[Claim 3] The non-contact IC card reader writer characterized by constituting so 
that a conductor and the resistor concerned concerned may form a loop 



formation in the perimeter of said antenna by arranging in the perimeter of said 
antenna the conductor of the shape of a loop formation which prepared the 
clearance in the middle of the loop formation in a non-contact IC card reader 
writer according to claim 1 or 2, and making a resistor placed between the 
clearances concerned. 

[Claim 4] The non-contact IC card reader writer characterized by having the 
electromagnetic wave electric shielding wall which is arranged between said 
antennas and electronic circuitries and covers an electromagnetic wave further in 
a non-contact IC card reader writer according to claim 1 to 3, and the 
electromagnetic wave absorption member which is prepared in the field by the 
side of the antenna of said electromagnetic wave electric shielding wall, and 
absorbs an electromagnetic wave. 

[Claim 5] It is the non-contact IC card reader writer which is constituted possible 
[ activation of communication link test processing for said electronic circuitry to 
perform a communication link check with said noncontact IC card in a non- 
contact IC card reader writer according to claim 1 to 4 ], and is characterized by 
having an information means to report to a user whether the communication link 
condition was further established by activation of said communication link test 
processing. 

[Claim 6] The non-contact IC card reader writer characterized by constituting so 
that the lobe located in the emission side of an electromagnetic wave to said 
antenna arranged inside said case in a non-contact IC card reader writer 
according to claim 1 to 5 may be lost as much as possible. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention performs radio using an electromagnetic 
wave between the noncontact IC cards which have a transceiver function, and 
relates to the non-contact IC card reader writer used for the non-contact IC card 
system which directs read-out and the writing of card data to a noncontact IC 
card based on the directions from the main computer. 
[0002] 

[Description of the Prior Art] A noncontact IC card has many points of having 
excelled compared with a contact process card which is represented by the mag- 
stripe card. For example, it not being necessary to insert a card in a card reader 
writer at the time of read-out of the security engine performance of the data 
memorized by the card being high and card data and writing, and excelling in 
convenience, excelling in the waterproofing engine performance, etc. are 
mentioned. For this reason, it is being used by the noncontact IC card more often 
as an identification medium used for an introduction managerial system, an 
entrance managerial system, a settlement-of-accounts managerial system, etc. 
[0003] The non-contact IC card reader writer which used telecommunications 
standards, such as RS232C, for the main computer, and was connected to it 
performs the communication link using an electromagnetic wave between this 
noncontact IC card. A non-contact IC card reader writer transmits a command to 
a noncontact IC card based on the directions from the main computer. Based on 
this command, a noncontact IC card reads card data from memory, and it 



transmits to a non-contact IC card reader writer, or it writes the data received 
from the non-contact IC card reader writer in memory as card data. That is, in the 
non-contact IC card system which consists of a noncontact IC card, a non- 
contact IC card reader writer, and the main computer, a non-contact IC card 
reader writer functions as a communication device. 
[0004] 

[Problem(s) to be Solved by the Invention] Hereafter, the conventional trouble in 
the non-contact IC card reader writer mentioned above is explained. The 1st 
trouble is designing an electromagnetic wave output circuit according to an 
individual to each non-contact IC card reader writer, in order to adjust the field 
strength of the electromagnetic wave which a non-contact IC card reader writer 
outputs. 

[0005] In order that a non-contact IC card reader writer may use an 
electromagnetic wave, the field strength of the electromagnetic wave to output is 
regulated by Wireless Telegraph Law of each country. For example, while 
preparing a convention in each to a predetermined frequency, to the other 
frequency, it positioned as a "feeble radio station", and has regulated uniformly in 
Japan. Consequently, it is necessary to design an electric-wave output circuit 
according to an individual according to the country which uses it, and the 
frequency to be used. 

[0006] Of course, although it is also possible to design the electric-wave output 
circuit which can adjust field strength, there is a problem that circuitry becomes 
complicated. Moreover, since the convention of domestic Wireless Telegraph 
Law is not fulfilled, the electric-wave output circuit of existing, for example, 
foreign-made goods, cannot be used if it remains as it is. But since costs will 
increase if the existing electric-wave output circuit is converted, the present 
condition is designing the electric-wave output circuit according to an individual 
after all. 

[0007] Moreover, there was the need that the specification of a non-contact IC 
card reader writer also designs an electric-wave output circuit according to an 



individual. That is, it is because it is necessary for what needs a long 
communication range to adjust the field strength of the electromagnetic wave 
which is outputted for a certain reason according to the specification if a short 
thing also has a communication range between a non-contact IC card reader 
writer and a noncontact IC card with the specification of the non-contact IC card 
reader writer. 

[0008] Thus, in addition to designing so that the field strength specified to 
Wireless Telegraph Law according to each frequency may not be exceeded, the 
electric-wave output circuit of a non-contact IC card reader writer needed to be 
separately designed according to the specification of a non-contact IC card 
reader writer. The 2nd trouble is reading a noncontact IC card also except the 
front face (field by the side of card reading) of a non-contact IC card reader writer 
with the directivity of the antenna used for a non-contact IC card reader writer. 
[0009] Although it has the antenna in order that the non-contact IC card reader 
writer which functions as a communication device may perform the 
communication link with a noncontact IC card, as shown in drawing 4 (b), as for 
this antenna, what printed loop-formation-like antenna 10a on the printed wired 
board is common. In drawing 4 R> 4 (b), the printed wired board on which 
antenna 10a was printed was shown as an antenna substrate 10. Hereafter, the 
printed wired board on which the antenna was printed is considered as an 
antenna substrate. 

[0010] Drawing 7 is the side elevation of the antenna substrate 10 shown by 
drawing 4 (b), and shows the directivity of this antenna. As shown in drawing 7 , 
the electromagnetic wave outputted from an antenna has the character type 
directivity of 8, and is emitted to both-sides side of the antenna substrate 10. In 
addition, the broken line showed the location where the field strength of the 
electromagnetic wave outputted from an antenna serves as a predetermined 
value to drawing 7 . 

[001 1] In order to perform the communication link with a noncontact IC card 
efficiently, as for such an antenna substrate, it is common to be arranged in the 



front face inside the case of a non-contact IC card reader writer, but since the 
antenna has the character type directivity of 8 as shown in drawing 7 , a part of 
electromagnetic wave will be emitted also to the tooth back of this non-contact IC 
card reader writer. Consequently, un-arranging [ that the communication link with 
a noncontact IC card will be performed, and card data will be read also at the 
tooth back of a non-contact IC card reader writer ] arises. 
[0012] The 3rd trouble is that the effect by the perimeter environment is large. 
For example, when other devices are brought close, a communication link 
condition with a noncontact IC card becomes unstable, and the stability of 
actuation of a non-contact IC card reader writer may be spoiled by the effect of 
the electromagnetic wave revealed from the device. 

[0013] This invention aims at abolishing the need of designing an electric-wave 
output circuit separately, and preventing leakage of an unnecessary 
electromagnetic wave, and the effect of the electromagnetic wave from the 
outside by being made in order to solve three troubles mentioned above, and 
devising the structure of the case in a non-contact IC card reader writer. 
[0014] 

[The means for solving a technical problem and an effect of the invention] The 
non-contact IC card reader writer according to claim 1 made in order to attain the 
purpose mentioned above It is based on directions from the main computer 
connected with the antenna for communicating between noncontact IC cards 
outside. The electronic circuitry which communicates between noncontact IC 
cards through an antenna, and directs either [ at least ] read-out of information or 
writing to the noncontact IC card concerned, While having the case which covers 
an electromagnetic wave and arranging an antenna and an electronic circuitry 
inside a case, it is characterized by forming in a case electromagnetic wave 
passage opening for emitting the electromagnetic wave outputted from an 
antenna only in the direction required for the communication link with a 
noncontact IC card. 

[0015] It has the transceiver function which communicates with an external 



device using an electromagnetic wave, and a "noncontact IC card" here reads 
the card data memorized by the predetermined storage section based on the 
directions from an external device, and by using as card data information 
received from the external device, it writes in the predetermined storage section, 
or it has [ **** / transmitting to the external device ] the function to carry out. 
[0016] It is equivalent to the external device mentioned above, an electronic 
circuitry communicates between noncontact IC cards through an antenna based 
on the directions from the main computer connected outside, and the non-contact 
IC card reader writer of this invention directs either [ at least ] read-out of 
information or writing to a noncontact IC card. The noncontact IC card which 
received directions performs read-out or the writing of card data, as mentioned 
above. In this way, a non-contact IC card reader writer reads card data from a 
noncontact IC card, writes card data in a noncontact IC card, or carries out them. 
[0017] in addition, "read-out or writing - at least - on the other hand - " - ** - 
an electronic circuitry's being able to read having carried out and it also being 
able to direct a chisel and the thing which is considered and which can carry out 
and can direct only writing are considered - it carries out or is both because it is 
also considered that it can direct. 

[0018] And in the non-contact IC card reader writer of this invention, in order that 
a case may cover an electromagnetic wave, the electromagnetic wave outputted 
from an antenna is emitted to the case exterior through electromagnetic wave 
passage opening prepared in the case. At this time, electromagnetic wave 
passage opening is formed so that the electromagnetic wave from an antenna 
may be emitted only in the direction required for the communication link with a 
noncontact IC card. For example, in the non-contact IC card reader writer which 
performs the communication link with the noncontact IC card put close to the 
front face of a case, it is condition of forming electromagnetic wave passage 
opening in the front face of a case. 

[0019] According to the non-contact IC card reader writer of this invention, only 
the electromagnetic wave to a direction required for the communication link with 



a noncontact IC card will be emitted to the case exterior. Conversely, if it says, 
the electromagnetic wave to a direction unnecessary to the communication link 
with a noncontact IC card will be covered with a case, and will not be emitted to 
the case exterior. For this reason, if electromagnetic wave passage opening is 
formed only in the front face of a case, a communication link will be performed 
between the noncontact IC cards put close to the tooth back of a case, and it will 
be lost that card data do not mean but are read. Moreover, the electromagnetic 
wave emitted from an electronic circuitry is not revealed from the side face and 
tooth back of a case, either. Furthermore, since a case also covers the 
electromagnetic wave from the outside, it can also prevent the effect of the 
electromagnetic wave from the side face and tooth back of the case by an 
external instrument etc., and can raise the stability of a non-contact IC card 
reader writer of operation. 

[0020] In addition, in order to emit the electromagnetic wave outputted from an 
antenna to the case exterior through electromagnetic wave passage opening 
formed in the case, a part of electromagnetic wave outputted from an antenna 
depending on the magnitude of electromagnetic wave passage opening will be 
covered. Therefore, the field strength of the electromagnetic wave outputted from 
an antenna is determined by the magnitude of this electromagnetic wave 
passage opening. Therefore, even if it is the case where the same electric-wave 
output circuit and the same antenna are used, it becomes possible by changing 
the magnitude of this electromagnetic wave passage opening to adjust field 
strength to arbitration. That is, it does not call at an electric-wave output circuit, 
but the magnitude of electromagnetic wave passage opening adjusts the output 
level of an electromagnetic wave. The time amount which it becomes 
unnecessary to design an electric-wave output circuit according to an individual, 
and the design of an electric-wave output circuit takes by this according to a 
convention of Wireless Telegraph Law or the specification of a non-contact IC 
card reader writer is reducible. Moreover, a non-contact IC card reader writer can 
also be manufactured using the existing electric-wave output circuit. Therefore, if 



a labor cost etc. is taken into consideration, large cost reduction is realizable. 
[0021] Here, the relation between above-mentioned field strength and 
electromagnetic wave passage opening is explained with reference to a drawing. 
Drawing 6 is the sectional view of a non-contact IC card reader, and showed the 
physical relationship of a case 30 and the antenna substrate 10 with which 
antenna 10a was printed. And "electromagnetic wave passage opening" is 
formed in the case 30. The field strength of the electromagnetic wave outputted 
from the antenna substrate 10 by such configuration will be adjusted by the area 
of electromagnetic wave passage opening. For example, the field strength of the 
electromagnetic wave to which drawing 6 (a) is sent out from antenna 10a 
printed on the antenna substrate 10 since electromagnetic wave passage 
opening of a case 30 is large compared with drawing 6 (b) becomes large. In 
drawing 6 , the broken line connected and showed the location where field 
strength is equal. 

[0022] By the way, as a case which covers an electromagnetic wave effectively, it 
forms with a metallic material and the thing linked to the grand terminal of an 
electronic circuitry can be considered. That is, it is effective to make the 
impedance of a case into the lowest condition. In addition, it is not restricted to 
what formed and carried out grounding with the metal, but a case may be formed 
using the electromagnetic wave electric shielding member which covers an 
electromagnetic wave. 

[0023] In addition, although considering as opening formed in the case is also 
considered, as shown in claim 2, it is good [ electromagnetic wave passage 
opening ] to form by the electromagnetic wave electric shielding pattern which 
opening which formed electromagnetic wave passage opening in the case was 
printed by the wrap printed wired board, and was connected to the grand terminal. 
[0024] For example, it is possible to print an electromagnetic wave electric 
shielding pattern on the antenna substrate 10 shown in drawing 6 . That is, it is 
condition of printing antenna 10a on the field shown by the arrow head A of 
drawing 6 (a), i.e., the field by the side of the interior of a case, and printing an 



electromagnetic wave electric shielding pattern on the field shown in drawing 6 
(a) by the arrow head B, i.e., the field by the side of the exterior of a case. Here, 
although the example which prints antenna 10a and an electromagnetic wave 
electric shielding pattern on the same printed wired board was given, printing an 
electromagnetic wave electric shielding pattern on printed wired board with the 
another antenna substrate 10 naturally is also considered. 
[0025] An electromagnetic wave electric shielding pattern can consider printing 
on condition as shown in drawing 4 (a). In drawing 4 (a), the field which gave the 
slash is the metal part which covers an electromagnetic wave, and it is 
electromagnetic wave electric shielding pattern 10b connected to grand terminals, 
such as an electronic circuitry. And the field which has not given the slash is 
electromagnetic wave passage opening 10c. Antenna 10a as shown in the 
background side of electromagnetic wave passage opening 10c at drawing 4 (b) 
shall be printed. 

[0026] Moreover, 10d of clearances shown in drawing 4 (a) prevents the fall of 
the communication range produced when an eddy current occurs in 
electromagnetic wave electric shielding pattern 10b and the inductance of 
antenna 10a falls to it. Thus, if electromagnetic wave passage opening is formed 
with the electromagnetic wave electric shielding pattern printed on the printed 
wired board, compared with the case where opening is formed as 
electromagnetic wave passage opening, it is advantageous to a case at the point 
that process tolerance becomes good. If the need of forming 10d (referring to 
drawing 4 (a)) of clearances for suppressing generating of an eddy current is 
considered as especially mentioned above, since an electromagnetic wave 
electric shielding pattern is formed by the so-called etching, it is advantageous 
also at the point that processing is easy. 

[0027] In addition, as mentioned above, Men of process tolerance of Men that 
processing is easy is also effective, but, for example in the prototype phase of a 
product, adjusting the magnitude of electromagnetic wave passage opening and 
adjusting field strength by forming an electromagnetic wave electric shielding 



pattern by etching, will need to create electromagnetic wave passage opening of 
various magnitude, in order to adjust field strength. At this time, forming 
electromagnetic wave passage opening by the electromagnetic wave electric 
shielding pattern by the so-called etching becomes the activity which a man day 
requires, though processing is easy. 

[0028] Then, as shown in claim 3, the conductor of the shape of a loop formation 
which prepared the clearance in the middle of the loop formation is arranged in 
the perimeter of an antenna, and it is possible by making a resistor placed 
between the clearances concerned to constitute so that a conductor and the 
resistor concerned concerned may form a loop formation in the perimeter of an 
antenna. A "loop formation" may say the annular thing which does not have a 
clearance (intermittence part) on the way, and may not be restricted to circular 
and an ellipse form, but polygons, such as a square and a triangle, are sufficient 
as it here. In this case, the conductor which does not form a loop formation is 
arranged in the perimeter of an antenna in itself which prepared the clearance in 
the middle of the loop formation. And the loop formation which contains a resistor 
in a part only after making a resistor placed between these clearances is formed. 
[0029] A communication range becomes short, namely, this technical thought 
pays its attention to the fact that field strength is stopped, if the loop formation of 
a conductor exists in the perimeter of an antenna as mentioned above. That is, 
when electromagnetic wave passage opening was formed with an 
electromagnetic wave electric shielding pattern, in order to suppress the fall of 
the field strength by generating of an eddy current, the clearance was prepared 
so that the loop formation of a conductor might not be formed, but if the fall of the 
field strength by generating of an eddy current is used conversely, field strength 
can be stopped even if it is the case where electromagnetic wave passage 
opening is made into fixed magnitude. If loads, such as a resistor, are not made 
to intervene but a loop formation is formed at this time, field strength will fall 
extremely, but it turns out that the fall of field strength becomes small, so that it is 
the loop formation which a resistor with big resistance is made to intervene and is 



formed, when a loop formation is formed using a conductor and a resistor. 
Therefore, if the conductor of the shape of a loop formation which forms a loop 
formation in the perimeter of an antenna by making a resistor intervene is 
arranged, it will become possible to adjust field strength by exchanging a resistor 
for that from which resistance differs. Therefore, it becomes unnecessary to print 
many kinds of electromagnetic wave electric shielding patterns for adjustment of 
field strength, and reduction of the further man day is realized. 
[0030] In addition, as long as the antenna is printed on the printed wired board, 
such a conductor may be printed on the printed wired board as an electric 
conduction pattern, and may be printed on the printed wired board on which the 
electromagnetic wave electric shielding pattern was printed as mentioned above 
as an electric conduction pattern. When printing on the printed wired board on 
which the electromagnetic wave electric shielding pattern was printed, you may 
print on the outside of an electromagnetic wave electric shielding pattern, or as 
long as the electromagnetic wave electric shielding pattern is printed on the front 
face of a printed wired board, an electric conduction pattern may be printed on a 
tooth back. 

[0031] According to the non-contact IC card reader writer shown in claims 1-3 
explained above, the antenna arranged inside a case and the unnecessary 
electromagnetic wave from an electronic circuitry become, without becoming, 
without revealing to the case exterior, and being influenced of the 
electromagnetic wave from the case outside. 

[0032] However, in the interior of a case, the electronic circuitry arranged at the 
case side [ by the side of the tooth back of an antenna ] and tooth-back side of 
an antenna serving as a reflector to an antenna, producing generating of an eddy 
current and interference of an electromagnetic wave, and affecting a 
communication range is known. Therefore, when performing the communication 
link with the noncontact IC card which only a certain distance left, the device of 
building a "space gap" was required between the electronic circuitries by the side 
of the case side by the side of the tooth back of an antenna, or the tooth back of 



/ 



an antenna. For example, when it constituted so that the communication link of 
antenna 10a printed on the antenna substrate 10 and the noncontact IC card 70 
for a communication link may be attained, after only distance alpha has 
separated as shown in drawing 8 , the "space gap" of distance alpha was about 
required between electronic-circuitry 40a and antenna 10a which were mounted 
in the printed wired board 40. The reason is that a lifting, consequently the field 
strength of the electromagnetic wave outputted to the electronic-circuitry 40a side 
will become small about interference, and the field strength of the 
electromagnetic wave emitted to a noncontact IC card 70 side will also become 
small to the same extent in connection with it when the electromagnetic wave 
outputted to the electronic-circuitry 40a side reflects by electronic-circuitry 40a if 
a "space gap" is made smaller than distance alpha. There was a problem that a 
non-contact IC card reader writer will be enlarged with the "space gap" which 
prevents interference of such an electromagnetic wave. 
[0033] Then, it is desirable to adopt a configuration as shown in claim 4. namely, 
the configuration which showed the configuration to claims 1-3 - in addition, it is 
characterized by having the electromagnetic wave electric shielding wall which is 
arranged between an antenna and an electronic circuitry and covers an 
electromagnetic wave further, and the electromagnetic wave absorption member 
which is prepared in the field by the side of the antenna of an electromagnetic 
wave electric shielding wall, and absorbs an electromagnetic wave. 
[0034] In this case, since the electromagnetic wave electric shielding wall has 
been arranged between an antenna and an electronic circuitry, it is lost that the 
electromagnetic wave emitted from an antenna and an electronic circuitry, 
respectively interferes. Furthermore, since the electromagnetic wave absorption 
member was prepared in the field by the side of the antenna of this 
electromagnetic wave electric shielding wall, the electromagnetic wave from an 
antenna is absorbed by the electromagnetic wave absorption member, and it 
does not reflect with an electromagnetic wave electric shielding wall. Therefore, it 
can prevent that the electromagnetic wave outputted from an antenna interferes 



mutually, or an eddy current occurs in an electromagnetic wave electric shielding 
wall. By this, the need of preparing a "space gap" between an antenna and an 
electronic circuitry is lost, and a non-contact IC card reader writer can be 
miniaturized as a result. 

[0035] By the way, as mentioned above, a non-contact IC card reader writer is 
used in the condition of having connected with the main computer. Therefore, the 
field which can be communicated cannot be checked in the condition of having 
not connected the main computer. Although the work which suppresses the 
effect of an installation environment by arranging an antenna and an electronic 
circuitry inside the case which covers an electromagnetic wave is carried out in 
this invention, it is possible that the field which can be communicated changes 
according to the individual difference of a non-contact IC card reader writer, or 
the individual difference of a noncontact IC card. Therefore, in case a non- 
contact IC card reader writer is installed, before connecting with the main 
computer, it is convenient if the field which can be communicated can be 
checked. 

[0036] Then, as shown in claim 5, an electronic circuitry is constituted possible 
[ activation of the communication link test processing for performing a 
communication link check with a noncontact IC card ], and it can think further 
considering as a configuration equipped with an information means to report to a 
user whether the communication link condition was established in the case of 
communication link test processing. 

[0037] In this case, a non-contact IC card reader writer performs communication 
link test processing independently, without connecting the external main 
computer. This communication link test processing is performed by directions of 
a user. At this time, establishment of the communication link of an information 
means with a non-contact card is reported to a user. For this reason, a user can 
check the field which can be communicated by bringing a noncontact IC card 
close to a non-contact card reader writer, or keeping it away. In case a non- 
contact IC card reader writer installs by this, or in case an installation is changed, 



without connecting with the main computer, the field which can be communicated 
can be checked and it is convenient. In addition, an information means may 
perform information by light and may perform information by the sound. 
[0038] In addition, as for the non-contact IC card reader writer explained above, it 
is common to be used after having been contained by the receipt case where an 
electromagnetic wave is made to penetrate. For example, it is because a non- 
contact IC card reader writer can be installed also in the outdoors if a receipt 
case is formed with the synthetic resin which has protection against dust and the 
waterproofing effectiveness. 

[0039] However, the reading distance of a substantial IC card may become short 
by containing a non-contact IC card reader writer in a receipt case. This is 
explained based on drawing 15 (a). Drawing 15 (a) shows signs that the non- 
contact IC card reader writer 5 is contained to the receipt case 500. Although the 
screw stop of the antenna substrate 103 is carried out to a case 303 with the 
screw 91 for antenna substrates, since the head of the screw 91 for antenna 
substrates has projected at this time, the non-contact IC card reader writer 5 
shown in drawing 15 (a) is the clearance delta 1 between the receipt case 500 
and the antenna substrate 103 by this head. It is formed. When it reads in the 
antenna substrate 103 here and distance to a marginal location is set to d, it 
reads in electromagnetic wave emission side 500a of the receipt case 500, and it 
is the substantial reading distance x1 to a marginal location. Clearance delta 1 It 
will become small. Generally, in such a non-contact IC card reader writer, since 
there is the present condition that the device which secures a several mm 
communication range, such as 1-2mm, is made, the several mm clearance 
formed of the screw head section for fixing a printed wired board etc. poses a 
problem from a viewpoint of a communication range. 

[0040] Then, as shown in claim 6, it is good to constitute so that the lobe located 
in the emission side of an electromagnetic wave to the antenna arranged inside a 
case may be lost as much as possible. Since an antenna is arranged inside a 
case, it can consider that lobes, such as a screw for fixing the part and antenna 



of a case to the emission side of an electric wave, are located. For example, if it 
says by drawing 15 (a), the upper part of a case 303 and the head of the screw 
91 for cases are located in the emission side of an electromagnetic wave, i.e., 
the space upper part, as a lobe to the antenna substrate 103. It is condition of 
losing screw 91 head for cases as a lobe as much as possible, or losing some 
cases 303 as a lobe located more nearly up than the antenna substrate 103 as 
follows, for example, uses small screws, such as a pan screw and M3, instead of 
the screw 91 for antenna substrates and inserts the antenna substrate 103 in 
opening of a case 303 exactly as much as possible. 

[0041] Thus, if the lobe by the side of electromagnetic wave emission becomes 
small relatively when containing the constituted non-contact IC card reader writer 
in a receipt case, an antenna can be made to approach the electromagnetic 
wave emission side of a receipt case. Therefore, as shown in drawing 15 (b), it is 
the clearance delta 2 between the antenna substrate 103 and the receipt case 
500. It can be made small. When it reads in the antenna substrate 103 and 
distance to a marginal location is set to d like drawing 1515 (a) Distance x1 
shown in drawing 15 (a) It compares, reads in IC card reading side 500a of the 
receipt case 500, and is substantial reading distance x2 to a marginal location. It 
can lengthen. 

[0042] In addition, if the screw head section as a lobe is seen from a viewpoint of 
losing as much as possible, it will also be considered to have mentioned above a 
pan screw and to use a small screw relatively, but since there is the so-called 
need which forms the part which receives the pan part of a screw in a case side 
of "rubbing a pan" when a pan screw is used, the man day which processing of a 
case takes may increase. The reason is because the precision is further required 
when rubbing a pan, although the man day of rubbing a pan itself is also needed. 
That is, if it is the usual screw, since some screw holes by the side of a case can 
be made more greatly and play can be built to a case, the gap of some of screw 
holes for fixing an antenna substrate and a case does not become a problem, but 
with a pan screw, since the play over a case is lost, precision is required of the 



screw hole for fixing a case and an antenna substrate. Moreover, when a small 
screw is used, there is also a problem that dependability will become low. 
[0043] Therefore, if the dependability of an activity man day and a product is 
taken into consideration, it is desirable by devising the structure of an antenna 
substrate and a case so that a screw may not be used for the emission side of an 
electromagnetic wave to lose a lobe as much as possible. 
[0044] 

[Embodiment of the Invention] Hereafter, the operation gestalt which materialized 
this invention is explained with reference to a drawing. In addition, it cannot be 
overemphasized that it can carry out with the gestalt which becomes various in 
the range which this invention is not limited to the operation gestalt explained 
below at all, and does not deviate from the meaning of this invention. 
The non-contact IC card reader writer 1 of the 1st operation gestalt is shown in 
[1st operation gestalt] drawing 1 and drawing 2 . Drawing 1 is a top view and 
drawing 2 is the A-A line sectional view of drawing 1 . 
[0045] The non-contact IC card reader writer 1 is equipped with the magnetic 
substance 61 as an "electromagnetic wave absorption member" prepared in the 
field by the side of the antenna substrate 10, electronic-circuitry 40a as an 
"electronic circuitry" mounted in the printed wired board 40, the shielding plate 60 
as an "electromagnetic wave electric shielding wall", and the antenna substrate 
10 of the shielding plate 60, and the case 30 which carries out receipt 
arrangement of these. In addition, metallic materials, such as aluminum and iron, 
are used for the shielding plate 60 and a case 30. It is effective to use aluminum, 
if a lightweight point is considered especially. Moreover, the magnetic substance 
61 can consider using a ferrite. 

[0046] The case 30 consists of upper case member 30u and 30d of bottom case 
members, and the screw stop is carried out with the screw 92 for cases. Opening 
30a of a square configuration is formed in upper case member 30u, and the 
antenna substrate 10 is arranged so that this opening 30a may be covered from 
the case 30 interior. Rather than this antenna substrate 10, further, the shielding 



plate 60 is arranged at the case 30 inside, and this shielding plate 60 is being 
fixed to upper case member 30u with the screw 91 for antenna substrates with 
the antenna substrate 10. 

[0047] Annular electromagnetic wave electric shielding pattern 10b is printed on 
the front face (field by the side of the exterior of a case 30) of the antenna 
substrate 10 with the square as shown in drawing 4 (a). In drawing 4 (a), the field 
which gave the slash is electromagnetic wave electric shielding pattern 10b 
which covers an electromagnetic wave. And the field which has not given the 
slash surrounded by electromagnetic wave electric shielding pattern 10b is 
electromagnetic wave passage opening 10c as "electromagnetic wave passage 
opening." That is, electromagnetic wave passage opening 10c in the case 30 of 
the non-contact IC card reader writer 1 of a **** 1 operation gestalt is formed by 
electromagnetic wave electric shielding pattern 10b printed on the antenna 
substrate 10. On the other hand, antenna 10a of the shape of a loop formation of 
the square as an "antenna" as shown in drawing 4 (b) is printed on the tooth 
back (field by the side of the interior of a case 30) of the antenna substrate 10. 
[0048] Moreover, 10d of clearances shown in drawing 4 (a) prevents that an eddy 
current occurs in electromagnetic wave electric shielding pattern 10b, and the 
inductance of antenna 10a falls to it by the electromagnetic wave outputted from 
antenna 10a. The fall of the inductance of antenna 10a causes the fall of a 
communication range. 

[0049] The top view of drawing 1 showed signs that the screw stop of such an 
antenna substrate 10 was carried out to opening 30a of a case 30 with the screw 
91 for antenna substrates. All over drawing, the broken line showed antenna 10a 
printed on the tooth back of the antenna substrate 10. In addition, 
electromagnetic wave electric shielding pattern 10b and antenna 10a are formed 
by the so-called etching technique. 

[0050] Moreover, as shown in drawing 2 , the printed wired board 40 is arranged 
to the shielding plate 60 in the antenna substrate 10 and the opposite side, and it 
is fixed to 30d of bottom case members with the screw 93 for printed wired 



boards. Electronic-circuitry 40a for performing communication link test 
processing mentioned later is mounted in this printed wired board 40. In drawing 
2 , not each electronic device illustrated but showed the field where the 
electronic-circuitry 40a is mounted with an alternate long and short dash line. 
[0051] The screw 93 for printed wired boards is connected to the grand terminal 
of the power source which operates electronic-circuitry 40a, and all of a case 30, 
the shielding plate 60, and electromagnetic wave electric shielding pattern 10b 
are connected to the grand terminal of a power source through the screw 91 for 
antenna substrates, the screw 92 for cases, and the screw 93 for printed wired 
boards. Therefore, at the time of actuation of the non-contact IC card reader 
writer 1 , the impedance of a case 30, the shielding plate 60, and electromagnetic 
wave electric shielding pattern 10b becomes the lowest, and a case 30, the 
shielding plate 60, and electromagnetic wave electric shielding pattern 10b cover 
an electromagnetic wave. 

[0052] Next, based on drawing 3 , the electric configuration of the non-contact IC 
card reader writer 1 of a **** 1 operation gestalt is explained. Drawing 3 is the 
block diagram showing the electric configuration of the non-contact IC card 
reader writer 1. The non-contact IC card reader writer 1 of a **** 1 operation 
gestalt realizes card data transfer between noncontact IC cards 70 by usually 
being used in the condition of having connected with the external main computer 
80, communicating between noncontact IC cards 70 using an electromagnetic 
wave, and performing read-out directions of card data, and write-in directions of 
the card data to a noncontact IC card 70 from a noncontact IC card 70. 
[0053] The noncontact IC card 70 has the transceiver function to perform the 
communication link which used the electromagnetic wave. That is, it has the 
microcomputer which controls the communication circuit which communicates 
through an antenna and an antenna, and a communication circuit. Moreover, it 
has the memory apparatus as the storage section which memorizes card data, 
and by the communication circuit, the communication link with the non-contact IC 
card reader writer 1 is performed, and based on the directions from the non- 



contact IC card reader writer 1 , read card data from this memory apparatus, card 
data are written in this memory apparatus, or it carries out. In addition, from the 
non-contact IC card reader writer 1, current supply of the noncontact IC card 70 
is carried out by the non-contact method, and it operates. 
[0054] Electrically, the non-contact IC card reader writer 1 is classified into the 
block of electronic-circuitry 40a mentioned above and antenna 10a. ROM42 
which memorized the program for the processing whose CPU41 and CPU41 
perform electronic-circuitry 40a, The card communications control section 44 
which controls the communication link through antenna 10a with a noncontact IC 
card 70, It consists of LED45 as an "information means", a switch 46 for a user to 
direct activation of the communication link test processing mentioned later, RS- 
232C interface 43 for performing the communication link with the main computer 
80, and a power supply section 47. 

[0055] A power supply section 47 outputs to CPU41, RS-232C interface 43, 
ROM42, the card communications control section 44, and LED45 with wiring 
which does not stabilize and illustrate the operating voltage of the direct current 
outputted from AC adapter 51. Consequently, the non-contact IC card reader 
writer 1 will operate. AC adapter 51 outputs the operating voltage of a direct 
current to a power supply section 47 in response to the supply voltage of the 
alternating current outputted from AC power 52. 
[0056] In the non-contact IC card reader writer 1, CPU41 outputs 
communications control directions to the card communications control section 44 
based on the directions transmitted through RS-232C interface 43 from the main 
computer 80. Based on these communications control directions, the card 
communications control section 44 performs the communication link with a 
noncontact IC card 70 through antenna 10a. The electric-wave output circuit 
which determines the output level of the electromagnetic wave from antenna 10a 
is included in the communications control section 44. 
[0057] Thus, although it usually connects with the main computer 80 and the 
non-contact IC card reader writer 1 operates based on the directions from the 



main computer 80, performing communication link test processing with a 
noncontact IC card 70 consists of non-contact IC card reader writers 1 of a **** 1 
operation gestalt possible, without connecting the main computer 80. 
[0058] Here, this communication link test processing is explained based on the 
flow chart shown in drawing 5 . Without connecting the main computer 80, the 
non-contact IC card reader writer 1 of a **** 1 operation gestalt performs this 
processing independently, and when the directions from a user are made through 
the switch 46 in drawing 3 , it is performed. The program for this communication 
link test processing is memorized by ROM42, and is performed by CPU41. 
[0059] In the first step S1000, a card response demand command is transmitted 
first. This processing requires a response from a noncontact IC card 70. 
Consequently, the non-contact IC card reader writer 1 receives the reply signal 
from the noncontact IC card 70 in the field of the non-contact IC card reader 
writer 1 which can be communicated. 

[0060] A collision-prevention command is transmitted in S1100. This processing 
requires the response of the card of one of them, when two or more noncontact 
IC cards 70 answer together when there are two or more received reply signals 
to the response demand which transmitted in S1000 namely. 
[0061] A card select command is transmitted in S1200. This processing notifies 
communication link initiation to the card which answered by processing of S1100. 
A PAUSE command of operation is transmitted in S1300. This processing directs 
a halt of operation to a noncontact IC card 70. By this, the communication link 
with the non-contact IC card reader writer 1 and a noncontact IC card 70 is 
completed. 

[0062] In S1400, normal termination of a series of communications processing 
mentioned above is judged. When it is judged that the communication link 
terminated normally here (S1400:YES), LED45 is blinked in S1500. Then, the 
processing from S1000 is repeated. On the other hand, when it is judged that the 
communication link terminated abnormally (S1400:NO), processing of S1500 is 
not performed but the processing from S1000 is repeated. 



[0063] Next, the effectiveness which the non-contact IC card reader writer 1 of a 
**** 1 operation gestalt demonstrates is explained. In addition, in order to make 
an understanding of explanation here easy, the trouble in the conventional non- 
contact IC card reader writer is explained repeatedly first. The electric-wave 
output circuit where the 1st trouble determines the output level of the 
electromagnetic wave of a non-contact IC card reader writer is designing 
separately so that it may become the field strength doubled with the specification 
of a non-contact IC card reader writer in addition to designing separately so that 
the field strength specified to Wireless Telegraph Law may not be exceeded. 
[0064] Although it is common to be arranged in the front face inside the case of a 
non-contact IC card reader writer as for the 2nd trouble in order to perform the 
communication link with a noncontact IC card efficiently Since the antenna has 
the character type directivity of 8 as shown in drawing 7 , a part of 
electromagnetic wave It is that it will be emitted also to the tooth back of this non- 
contact IC card reader writer, and may not mean as a result, but the 
communication link with a noncontact IC card may be performed, and card data 
may be read. 

[0065] The 3rd trouble is that a communication link condition with a noncontact 
IC card becomes unstable, and the stability of actuation of a non-contact IC card 
reader writer is spoiled by the effect of the electromagnetic wave revealed from 
the device, when other devices are brought close. In the non-contact IC card 
reader writer 1 of a **** 1 operation gestalt, antenna 10a and electronic-circuitry 
40a have been arranged to the case 30 interior which has an electromagnetic 
wave electric shielding function by having connected with the grand terminal of a 
power source. The electromagnetic wave from antenna 10a is not emitted by this 
other than the front face of a case 30. Consequently, a communication link is 
performed between the noncontact IC cards 70 put close to the tooth back of the 
non-contact IC card reader writer 1 , and it is lost that card data do not mean but 
are read. Moreover, the electromagnetic wave emitted from electronic-circuitry 
40a becomes, without revealing outside. 



[0066] Moreover, the effect by the electromagnetic wave emitted from the device 
which is outside can also be prevented by having arranged antenna 10a and 
electronic-circuitry 40a to the case 30 interior which covers an electromagnetic 
wave. Therefore, it can be lost that a communication link condition with a 
noncontact IC card 70 becomes unstable by the electromagnetic wave from the 
outside, and the stability of actuation of the non-contact IC card reader writer 1 
can be raised. 

[0067] Thus, the 2nd and 3rd trouble mentioned above was solved by arranging 
antenna 10a and electronic-circuitry 40a to the case 30 interior which covers an 
electromagnetic wave. And in the non-contact IC card reader writer 1 of a **** 1 
operation gestalt, electromagnetic wave passage opening 10c for performing the 
communication link with a noncontact IC card 70 to a case 30 was formed. 
Therefore, a part of electromagnetic wave outputted from antenna 10a by 
electromagnetic wave electric shielding pattern 10b which forms this 
electromagnetic wave passage opening 10c will be covered, the output level of 
the electromagnetic wave outputted from antenna 10a does not adjust an 
electric-wave output circuit, but ** is also determined. That is, the field strength of 
the electromagnetic wave outputted from antenna 10a is determined by the 
magnitude of this electromagnetic wave passage opening 10c. Therefore, even if 
it is the case where the same electric-wave output circuit and antenna 10a are 
used, it becomes possible by changing the magnitude of this electromagnetic 
wave passage opening 10c to adjust field strength to arbitration. The time 
amount which it becomes unnecessary to design the electric-wave output circuit 
which determines the output level of an electromagnetic wave according to an 
individual according to a convention of Wireless Telegraph Law or the 
specification of the non-contact IC card reader writer 1 , and the design of an 
electric-wave output circuit takes by this is reducible. Moreover, the non-contact 
IC card reader writer 1 can also be manufactured using the existing electric-wave 
output circuit. Therefore, if a labor cost etc. is taken into consideration, large cost 
reduction is realizable. Thus, the 1st trouble was solved by having formed 



electromagnetic wave passage opening 10c. 
[0068] Here, the relation between above-mentioned field strength and 
electromagnetic wave passage opening 10c is concretely explained with 
reference to drawing 6 . In addition, although electromagnetic wave passage 
opening 10c was formed in the antenna substrate 10 by electromagnetic wave 
electric shielding pattern 10b at the non-contact IC card reader writer 1, opening 
of a case 30 was set to electromagnetic wave passage opening 30c in drawing 6 . 
By outputting the electromagnetic wave from antenna 10a outside through 
electromagnetic wave passage opening 30c, the electromagnetic wave outputted 
from antenna 10a is covered in part by the periphery section of electromagnetic 
wave passage opening 30c. Therefore, the field strength of the electromagnetic 
wave from antenna 10a will be adjusted by the area of electromagnetic wave 
passage opening 30c formed in the case 30. For example, although the broken 
line showed the location which becomes equal [ field strength ] in drawing 6 , the 
field strength by the electromagnetic wave to which drawing 6 (a) is sent out from 
antenna 10a printed on the antenna substrate 10 since the area of 
electromagnetic wave passage opening 30c of a case 30 is large compared with 
drawing 6 (b) becomes large. 

[0069] In addition, in the non-contact IC card reader writer 1 of this operation 
gestalt, electromagnetic wave passage opening 10c was formed on printing 
electromagnetic wave electric shielding pattern 10b on the antenna substrate 10. 
By this, formation of electromagnetic wave passage opening 10c becomes easy, 
and process tolerance also becomes high. 

[0070] Moreover, in the non-contact IC card reader writer 1 of this operation 
gestalt, the printed wired board 40 has been arranged to the opposite side of the 
antenna substrate 10 to the shielding plate 60 (refer to drawing 2 ). Since this 
shielding plate 60 also covered the electromagnetic wave by connecting with the 
grand terminal of a power source and has arranged this shielding plate 60 
between antenna 10a and electronic-circuitry 40a, it is lost that the 
electromagnetic wave emitted from antenna 10a and electronic-circuitry 40a 



interferes each other. Furthermore, since the electromagnetic wave from antenna 
10a is not reflected with the shielding plate 60 since the magnetic substance 61 
was formed in the field by the side of antenna 10a of this shielding plate 60, but it 
is absorbed with the magnetic substance 61 , it can prevent that the 
electromagnetic wave outputted from antenna 10a interferes mutually, or an eddy 
current occurs to the shielding plate 60. By this, the need of preparing a "space 
gap" like before between antenna 10a and electronic-circuitry 40a is lost, and the 
non-contact IC card reader writer 1 can be miniaturized as a result. 
[0071] Although the non-contact IC card reader writer 1 of this operation gestalt 
is usually used in the condition of having connected with the main computer 80 
(refer to drawing 3 ), in order that a user may know the field of a noncontact IC 
card 70 which can be communicated, it consists of non-contact IC card reader 
writer 1 independent one further again possible [ activation of communication link 
test processing with a noncontact IC card 70 ] (refer to drawing 5 ). LED45 is 
turned on when it is judged that this communication link test processing was 
performed by directions of the user through a switch 46, and the communication 
link terminated it normally (S1400:YES) (S1500). 

[0072] Therefore, a user can bring a noncontact IC card 70 close to the non- 
contact card reader writer 1 , or can keep it away, and can check the field which 
can be communicated by checking visually whether LED45 lights up. In addition, 
a buzzer etc. may be used instead of LED45. In case the non-contact IC card 
reader writer 1 is installed by this, or in case an installation is changed, without 
connecting with the main computer 80, the field which can be communicated can 
be checked and it is convenient. 

The non-contact IC card reader writer 2 of the 2nd operation gestalt which has 
structure where the non-contact IC card reader writer 1 of the 1st operation 
gestalt of the [2nd operation gestalt] above is another is explained. In addition, 
the non-contact IC card reader writer 2 of a **** 2 operation gestalt is the same 
as that of the non-contact IC card reader writer 1 of the above-mentioned 1st 
operation gestalt about an electric configuration, and only physical structures 



differ. Therefore, the explanation about the electric configuration of the non- 
contact IC card reader writer 2 is omitted, and explains the physical structure of 
the non-contact IC card reader writer 2 hereafter. 

[0073] The non-contact IC card reader writer 2 of the 2nd operation gestalt is 
shown in drawing 9 and drawing 10 . Drawing 9 is a top view and drawing 10 is 
the B-B line sectional view of drawing 9 . The non-contact IC card reader writer 2 
is equipped with the magnetic substance 61 as an "electromagnetic wave 
absorption member" prepared in the field by the side of the antenna substrate 
100, electronic-circuitry 40a as an "electronic circuitry" mounted in the printed 
wired board 40, the shielding plate 600 as an "electromagnetic wave electric 
shielding wall", and the antenna substrate 100 of the shielding plate 600, and the 
case 300 which carries out receipt arrangement of these. In addition, the 
ingredient used for the shielding plate 600 and a case 300, and the magnetic 
substance 61 is the same as that of the above-mentioned 1st operation gestalt. 
[0074] The case 300 consists of upper case member 300u and 300d of bottom 
case members, and the screw stop is carried out with the screw 92 for cases. 
Opening 300a of a rectangle configuration is formed in upper case member 300u 
from the edge of upper case member 300u, the antenna substrate 100 is 
arranged so that this opening 300a may be covered from the case 30 interior, 
and it is fixed to upper case member 300u with the screw 91 for antenna 
substrates. With the **** 2 operation gestalt, opening of a case 300 was formed 
from the edge of upper case member 300u, and antenna 100a has been shifted 
and arranged from the core of upper case member 300u. 
[0075] Electromagnetic wave electric shielding pattern 100b as shown in drawing 
9 is printed on the front face (field by the side of the exterior of a case 300) of the 
antenna substrate 100. In drawing 9 , the annular field of the hexagon which 
gave the slash is electromagnetic wave electric shielding pattern 100b which 
covers an electromagnetic wave. And the field of the hexagon configuration 
which has not given the slash surrounded by electromagnetic wave electric 
shielding pattern 100b formed annularly is electromagnetic wave passage 



opening 100c as "electromagnetic wave passage opening." Moreover, 
electromagnetic wave electric shielding pattern 100b has 100d of clearances 
which prevent generating of an eddy current. On the other hand, antenna 100a of 
the shape of a loop formation of the hexagon as an "antenna" as shown in 
drawing 9 with a broken line is printed on the tooth back (field by the side of the 
interior of a case 30) of the antenna substrate 100. In addition, electromagnetic 
wave electric shielding pattern 100b and antenna 100a are formed of the so- 
called etching. 

[0076] Moreover, as shown in drawing 10 , the shielding plate 600 as an 
"electromagnetic wave electric shielding wall" which stuck the magnetic 
substance 61 as an "electromagnetic wave absorption member" is arranged at 
the tooth-back side of the antenna substrate 100. The printed wired board 40 is 
arranged to this shielding plate 600 in the antenna substrate 100 and the 
opposite side. And the printed wired board 40 is being fixed to 300d of bottom 
case members with the screw 93 for printed wired boards with the shielding plate 
600. Electronic-circuitry 40a for performing the same communication link test _ 
processing as the above-mentioned 1st operation gestalt etc. is mounted in this 
printed wired board 40. All over drawing 1010 , not each electronic device 
illustrated but showed the field where the electronic-circuitry 40a is mounted with 
an alternate long and short dash line. 

[0077] The screw 93 for printed wired boards is connected to the grand terminal 
of the power source which operates electronic-circuitry 40a, and all of a case 300, 
the shielding plate 600, and electromagnetic wave electric shielding pattern 100b 
are connected to the grand terminal of a power source through the screw 91 for 
antenna substrates, the screw 92 for cases, and the screw 93 for printed wired 
boards. Therefore, at the time of actuation of the non-contact IC card reader 
writer 2, the impedance of a case 300, the shielding plate 600, and 
electromagnetic wave electric shielding pattern 100b becomes the lowest, and a 
case 300, the shielding plate 600, and electromagnetic wave electric shielding 
pattern 100b cover an electromagnetic wave. 



[0078] According to the structure which more than explained, the same 
effectiveness as the non-contact IC card reader writer 1 of the above-mentioned 
1st operation gestalt is demonstrated. That is, the unnecessary electromagnetic 
wave emitted from antenna 100a or electronic-circuitry 40a is not revealed 
outside by having arranged antenna 100a and electronic-circuitry 40a to the case 
300 interior which covers an electromagnetic wave by having connected with the 
grand terminal of a power source. Moreover, the effect by the electromagnetic 
wave emitted from the device which is outside can also be prevented. Therefore, 
it can prevent that a noncontact IC card 70 is read at the tooth back of the non- 
contact IC card reader writer 2, or actuation of the non-contact IC card reader 
writer 2 becomes unstable. 

[0079] And since the field strength of an electromagnetic wave can be adjusted 
by adjusting the area of electromagnetic wave passage opening 100c for 
performing the communication link with a noncontact IC card 70 to a case 300, 
the time amount which it becomes unnecessary to design the electric-wave 
output circuit which determines the output level of an electromagnetic wave 
according to an individual according to a convention of Wireless Telegraph Law 
or the specification of the non-contact IC card reader writer 2, and the design of 
an electric-wave output circuit takes is reducible. Moreover, the non-contact IC 
card reader writer 2 can also be manufactured using the existing electric-wave 
output circuit. Therefore, if a labor cost etc. is taken into consideration, large cost 
reduction is realizable. 

[0080] In addition, also in the **** 2 operation gestalt, electromagnetic wave 
passage opening 100c was formed like the above-mentioned 1st operation 
gestalt on printing electromagnetic wave electric shielding pattern 100b on the 
antenna substrate 100. By this, formation of electromagnetic wave passage 
opening 100c becomes easy, and process tolerance also becomes high. 
[0081] Moreover, that the electromagnetic wave emitted, respectively interferes 
disappears from antenna 10a and electronic-circuitry 40a with the shielding plate 
600 formed between the antenna substrate 100 and electronic-circuitry 40a. 



Furthermore, since the electromagnetic wave from antenna 100a is not reflected 
with the shielding plate 600 since the magnetic substance 61 was formed in the 
field by the side of antenna 100a of this shielding plate 600, but it is absorbed 
with the magnetic substance 61, it can prevent that the electromagnetic wave 
outputted from antenna 100a interferes mutually, or an eddy current occurs to the 
shielding plate 600. By this, the need of preparing a "space gap" like before 
between antenna 100a and electronic-circuitry 40a is lost, and the non-contact IC 
card reader writer 2 can be miniaturized as a result. 

[0082] The non-contact IC card reader writer 2 of a **** 2 operation gestalt is the 
same as that of the above-mentioned 1st operation gestalt about an electric 
configuration, and activation of communication link test processing (refer to 
drawing 5 ) is also possible for it further again. Therefore, a user can bring a 
noncontact IC card 70 close to the non-contact card reader writer 1, or can keep 
it away, and can check the field which can be communicated by checking visually 
whether LED45 lights up. In case the non-contact IC card reader writer 1 is 
installed by this, or in case an installation is changed, without connecting with the 
main computer 80, the field which can be communicated can be checked and it is 
convenient. 

[0083] Furthermore, the following effectiveness is also produced as effectiveness 
concerning the configuration of the 2nd operation gestalt. With the **** 2 
operation gestalt, opening of a case 300 was formed from the edge of upper 
case member 300u, and antenna 100a has been shifted and arranged from the 
core of upper case member 300u. Consequently, when communicating where a 
noncontact IC card 70 is brought close to the non-contact IC card reader writer 2 
as shown in drawing 1 1 , it decreases that the finger of a user with a noncontact 
IC card 70 hits the non-contact IC card reader writer 2. 
The non-contact IC card reader writers 1 and 2 of the 1st and 2nd operation 
gestalt of the [3rd operation gestalt] above and the non-contact IC card reader 
writer 3 of the 3rd operation gestalt which has still more nearly another structure 
are explained. In addition, the non-contact IC card reader writer 3 of a **** 3 



operation gestalt is the same as that of the non-contact IC card reader writers 1 
and 2 of the above-mentioned 1st and 2nd operation gestalt about an electric 
configuration, and only physical structures differ. Therefore, only structure 
physical about the non-contact IC card reader writer 3 is hereafter explained as 
the 3rd operation gestalt. 

[0084] The non-contact IC card reader writer 3 of the 3rd operation gestalt is 
shown in drawing 12 . Drawing 12 (a) is a top view and drawing 12 (b) is the C-C 
line sectional view of drawing 12 (a). The non-contact IC card reader writer 3 is 
equipped with the antenna substrate 101, electronic-circuitry 40a as an 
"electronic circuitry" mounted in this antenna substrate 101, and the case 301 
that carries out receipt arrangement of these. 

[0085] As for the case 301, the antenna substrate 101 is arranged so that all front 
faces may be opening 301a and may cover this opening 301a. Four heights 101e 
is formed in the periphery section of the antenna substrate 101, and 101f of 
insertion holes is formed in these heights 101e. On the other hand, heights 301b 
corresponding to 101f of insertion holes is formed in the periphery section of 
opening 301a of a case 301. The antenna substrate 101 is fixed to opening 301a 
of a case 301 by inserting heights 301b of this case 301 in 101f of insertion holes 
formed in heights 101e of the antenna substrate 101, applying external force to 
heights 301b, and twisting heights 301b. 

[0086] Electromagnetic wave electric shielding pattern 101b as shown in drawing 
12 (a) is printed on the front face (field by the side of the exterior of a case 301) 
of the antenna substrate 101. In drawing 12 (a), the field and the circular and 
annular field of the square configuration where the slash was given are 
electromagnetic wave electric shielding pattern 101b which covers an 
electromagnetic wave. It connects with the grand terminal of electronic-circuitry 
40a, and this electromagnetic wave electric shielding pattern 101b has the 
electromagnetic wave electric shielding function. And the circular field which has 
not given the slash surrounded by the annular field of electromagnetic wave 
electric shielding pattern 101b is electromagnetic wave passage opening 101c as 



"electromagnetic wave passage opening." Moreover, electromagnetic wave 
electric shielding pattern 101b has 101d of clearances for preventing generating 
of an eddy current. On the other hand, antenna 101a of the shape of a loop 
formation of the round shape configuration as an "antenna" as shown in drawing 
9 with a broken line is printed on the tooth back (field by the side of the interior of 
a case 30) of the antenna substrate 101. 

[0087] Moreover, as shown in drawing 12 (b), electronic-circuitry 40a is mounted 
in the tooth back of the antenna substrate 101. Electronic-circuitry 40a 
presupposes that it is the same as that of the above-mentioned 1st and 2nd 
operation gestalt. Not each electronic device illustrated in drawing 12 (b), but 
showed the field where the electronic-circuitry 40a is mounted with an alternate 
long and short dash line to it. 

[0088] Next, the effectiveness which IC card reader writer 3 of a **** 3 operation 
gestalt demonstrates is explained. The unnecessary electromagnetic wave 
emitted from antenna 101a or electronic-circuitry 40a is not revealed outside by 
having arranged antenna 101a and electronic-circuitry 40a to the case 301 
interior the non-contact IC card reader writer 3 of a **** 3 operation gestalt as 
well as the above-mentioned 1st and 2nd operation gestalt covers an 
electromagnetic wave by having connected with the grand terminal of a power 
source. Moreover, the effect by the electromagnetic wave emitted from the 
device which is outside can also be prevented. Therefore, it can prevent that a 
noncontact IC card 70 is read at the tooth back of the non-contact IC card reader 
writer 3, or actuation of the non-contact IC card reader writer 3 becomes unstable. 
[0089] And since the field strength of an electromagnetic wave can be adjusted 
by adjusting the area of electromagnetic wave passage opening 101c for 
performing the communication link with a noncontact IC card 70, the time amount 
which it becomes unnecessary to design the electric-wave output circuit which 
determines the output level of an electromagnetic wave according to an 
individual according to a convention of Wireless Telegraph Law or the 
specification of the non-contact IC card reader writer 3, and the design of an 



electric-wave output circuit takes is reducible. Moreover, the non-contact IC card 
reader writer 3 can also be manufactured using the existing electric-wave output 
circuit. Therefore, if a labor cost etc. is taken into consideration, large cost 
reduction is realizable. 

[0090] In addition, also in the **** 3 operation gestalt, electromagnetic wave 
passage opening 101c was formed like the above-mentioned 1st and 2nd 
operation gestalt on printing electromagnetic wave electric shielding pattern 101b 
on the antenna substrate 101. By this, formation of electromagnetic wave 
passage opening 101c becomes easy, and process tolerance also becomes high. 
[0091] However, with a **** 3 operation gestalt, since the shielding plate 60,600 
which was used with the above-mentioned 1st and 2nd operation gestalt is not 
used, it is possible [ it ] that the distance with a noncontact IC card 70 which can 
be communicated becomes short with interference of the electromagnetic wave 
emitted from antenna 101a and electronic-circuitry 40a, respectively. Therefore, it 
is used for the system which performs the communication link with a noncontact 
IC card 70 in a short distance, and becomes effective. In addition, although the 
distance with a noncontact IC card 70 which can be communicated becomes 
short, since unlike the configuration of the above-mentioned 1st and 2nd 
operation gestalt the case 301 is formed as one, twists heights 301b of this case 
301 and is fixing the antenna substrate 101, a screw stop is also unnecessary 
and it is advantageous at the point that manufacture is easy. 
[0092] Antenna 10a was formed in the square configuration with the above- 
mentioned 1st operation gestalt, antenna 100a was formed in the hexagon 
configuration with the above-mentioned 2nd operation gestalt, and antenna 101a 
was formed in the round shape configuration with the **** 3 operation gestalt. 
This antenna configuration is not restricted to these, but can consider forming in 
various configurations. In addition, it turned out that the field strength of an 
electromagnetic wave becomes [ the direction with few parts which become the 
opening periphery of a case and parallel into an antenna pattern ] large, and 
these people's experiment showed that field strength became strong at the order 



of the shape of a square, a hexagon configuration, and a round shape 
configuration in the above-mentioned example. 

The non-contact IC card reader writers 1, 2, and 3 of the 1st, 2nd, and 3rd 
operation gestalt of the [4th operation gestalt] above and the non-contact IC card 
reader writer 4 of the 4th operation gestalt which has still more nearly another 
structure are explained. 

[0093] The non-contact IC card reader writer 4 of the 4th operation gestalt is 
shown in drawing 13 . Drawing 13 (a) is a top view and drawing 13 (b) is D-D line 
sectional view of drawing 13 (a). The non-contact IC card reader writer 4 is 
equipped with the antenna substrate 102, electronic-circuitry 40a as an 
"electronic circuitry" mounted in this antenna substrate 102, and the case 302 
that carries out receipt arrangement of these. 

[0094] The screw stop of upper case member 302u and the 302d of the bottom 
case members is carried out with the screw 92 for cases, and the case 302 is 
constituted. At this time, opening 302a is formed of upper case member 302u 
and 302d of bottom case members, and the antenna substrate 102 is being 
pinched and fixed by upper case member 302u and 302d of bottom case 
members so that this opening 302a may be covered. 

[0095] First, the installation structure of the antenna substrate 102 over a case 
302 is explained. Upper case member 302u is the sheet metal member of an 
abbreviation rectangle configuration. 302g of screw stop pieces is prepared in the 
side of 1 of upper case member 302u, and piece of pinching 302e and 302f of 
regulation pieces are prepared in the side of two ****** around there. 
[0096] Piece of pinching 302e is turned up by horseshoe-shaped at the antenna 
substrate 102 side, and puts 102g (refer to drawing 14 ) of crevices formed the 
side parallel to the longitudinal direction of the antenna substrate 102. Upper 
case member 302u is fixed to the antenna substrate 102 by this. 
[0097] moreover, the piece of a screw stop mentioned above at this time - 302g 
and the piece of regulation - 302f is perpendicularly bent to the antenna 
substrate 102 side -- having the piece of a screw stop - from through tube 102i 



[ in / in 302g / the longitudinal direction of the antenna substrate 102 ] (refer to 
drawing 14 ) by which while was formed in the edge - moreover, the piece of 
regulation - 302f projects to the antenna substrate 102 bottom from 102h of 
crevices formed the side parallel to the longitudinal direction of the antenna 
substrate 102. In addition, the screwhole which is not illustrated is formed 302g 
of screw stop sides. 

[0098] 302d of bottom case members is the box-like sheet metal member which 
consists of a bottom surface part of a rectangle configuration, and four lateral 
portions of the rectangle configuration perpendicularly formed from this bottom 
surface part. Here, the field which counters a bottom surface part is opened wide, 
and opening 302a is formed in this field by fixing upper case member 302u, as 
mentioned above. 

[0099] The screwhole which is not illustrated is formed in 302h of lateral portions 
of 1 of 302d of bottom case members. And into the corner part with a ****** 
lateral portion, it has piece of regulation 302c at lateral portion 302b and lateral 
portion 302b which counter 302h of lateral portions in which the screwhole was 
formed. 

[0100] The die length of the longitudinal direction of the antenna substrate 102 is 
longer than the die length of the longitudinal direction of 302d of bottom case 
members, while is perpendicular to the longitudinal direction of the antenna 
substrate 102, and piece of regulation 102j is formed in the neighboring central 
part. And 302g of screw stop pieces of upper case member 302u mentioned 
above is fixed to 302h of lateral portions of 302d of bottom case members with 
the screw 92 for cases. At this time, piece of regulation 102j of the antenna 
substrate 102 is supported from a lower part in the lateral portion 302b upper part 
of 302d of bottom case members, and the both-sides corner part of piece of 
regulation 102j of the antenna substrate 102 is supported from the upper part by 
piece of regulation of 302d of bottom case members 302c. An edge is fixed in the 
vertical direction in the longitudinal direction of the antenna substrate 102 by this. 
Moreover, as mentioned above, since the antenna substrate 102 is longer than 



302d of bottom case members to a longitudinal direction, it is supported from the 
bottom in the 302h upper part of lateral portions of 302d of bottom case members. 
Therefore, the antenna substrate 102 will be fixed to the open field of 302d of 
bottom case members. Furthermore, 302f of regulation pieces of upper case 
member 302u contacts the lateral portion of 302d of bottom case members from 
the inside, and the antenna substrate 102 prevents shifting in the direction 
perpendicular to a longitudinal direction to 302d of bottom case members. 
[0101] The antenna substrate 102 is only one screw 92 for cases, and a 
configuration which was mentioned above is certainly fixed so that opening 302a 
of a case 302 may be covered. A case 302 is connected to the grand terminal of 
a power source at this time. Next, the antenna substrate 102 is explained based 
on the explanatory view of drawing 14 . 

[0102] Electromagnetic wave electric shielding pattern 102b as shown in drawing 
14 (a) is printed on the front face (field by the side of the exterior of a case 302) 
of the antenna substrate 102. In drawing 14 (a), the field of the inside which gave 
the slash is electromagnetic wave electric shielding pattern 102b which covers an 
electromagnetic wave. And the field which has not given the slash surrounded by 
electromagnetic wave electric shielding pattern 102b is electromagnetic wave 
passage opening 102c as "electromagnetic wave passage opening." That is, 
electromagnetic wave passage opening 102c in the case 302 of the non-contact 
IC card reader writer 4 of a **** 4 operation gestalt is formed by electromagnetic 
wave electric shielding pattern 102b printed on the antenna substrate 102. In 
addition, 102d of clearances for preventing the fall of the communication range 
by generating of an eddy current is established in electromagnetic wave electric 
shielding pattern 102b. On the other hand, antenna 102a of the shape of a 
circular loop formation as an "antenna" as shown in drawing 14 (b) is printed on 
the tooth back (field by the side of the interior of a case 302) of the antenna 
substrate 102. 

[0103] Furthermore, in the front face of the antenna substrate 102, electric 
conduction pattern 102f is printed on the tooth back of electric conduction pattern 



102e and the antenna substrate 102 so that the perimeter of antenna 102a 
mentioned above may be surrounded. These electric conduction patterns 102e 
and 102f have flowed by through hole 102k, and form the "loop-formation-like 
conductor" in the perimeter of antenna 102a. In addition, the clearance is 
established in the electric conduction pattern 102f center section, and electric 
conduction pattern 102e and 102f itself do not form a loop formation in it. And the 
electric conduction patterns 102e and 102f form a "loop formation" in the 
perimeter of antenna 102a with a resistor 400 by mounting a resistor 400 in an 
electric conduction pattern 102f [ of the tooth back of the antenna substrate 102 ] 
center section. 

[0104] In addition, electromagnetic wave electric shielding pattern 102b, antenna 
102a, and the electric conduction patterns 102e and 102f are formed of the so- 
called etching. Next, the effectiveness which IC card reader writer 4 of a **** 4 
operation gestalt demonstrates is explained. When the non-contact IC card 
reader writer 4 of a **** 4 operation gestalt as well as the above-mentioned 1st, 
2nd, and 3rd operation gestalt has arranged antenna 102a and electronic- 
circuitry 40a to the case 302 interior linked to the grand terminal of a power 
source, the unnecessary electromagnetic wave emitted from antenna 102a or 
electronic-circuitry 40a is not revealed outside. Moreover, the effect by the 
electromagnetic wave emitted from the device which is outside can also be 
prevented. Therefore, it can prevent that a noncontact IC card 70 is read at the 
tooth back of the non-contact IC card reader writer 4, or actuation of the non- 
contact IC card reader writer 4 becomes unstable. 

[0105] And in the non-contact IC card reader writer 4 of a **** 4 operation gestalt, 
the electric conduction patterns 102e and 102f were formed in the perimeter of 
antenna 102a. And the loop formation was formed in the perimeter of antenna 
102a by making a resistor 400 placed between electric conduction pattern 102f 
clearances. 

[0106] A communication range becomes short, namely, this technical thought 
pays its attention to the fact that field strength is stopped, if the loop formation of 



a conductor exists in the perimeter of antenna 102a. That is, when 
electromagnetic wave electric shielding pattern 102b was formed, in order to 
suppress the fall of the field strength by generating of an eddy current, 102d of 
clearances was prepared, but if the fall of the field strength by generating of an 
eddy current is used conversely, field strength can be stopped even if it is the 
case where electromagnetic wave passage opening 102c is made into fixed 
magnitude. At this time, field strength can be stopped, so that the resistor 400 
with large resistance is made to intervene and a loop formation is formed. 
Therefore, it becomes possible to adjust field strength by exchanging the resistor 
400 between which electric conduction pattern 102f is made to be placed for that 
from which resistance differs. It is not necessary to change the magnitude of 
electromagnetic wave passage opening 1 02c as a result for adjustment of field 
strength, and reduction of the further man day can be realized. Get it blocked, for 
example, it becomes unnecessary to reprint electromagnetic wave electric 
shielding pattern 102b in a prototype phase for adjustment of field strength, and 
reduction of a man day can be aimed at compared with the above-mentioned 1st, 
2nd, and 3rd operation gestalt. Therefore, if a labor cost etc. is taken into 
consideration, large cost reduction is realizable. 

[0107] Moreover, the non-contact IC card reader writer 4 of a **** 4 operation 
gestalt put the antenna substrate 102 by devising the structure of a case 302 and 
the antenna substrate 102 by upper case member 302u and 302d of bottom case 
members. That is, heights 301b (refer to drawing 12 ) of a screw 91 (refer to 
drawing 2 and drawing 10 ) for antenna substrates like the above-mentioned 1st 
and 2nd operation gestalt and a case 301 like the above-mentioned 3rd 
operation gestalt is not prepared in the electromagnetic wave emission side of 
the antenna substrate 102. Consequently, when using the non-contact IC card 
reader writer 4 in the condition of having contained in the predetermined receipt 
case, an antenna 102 can be made to approach the electromagnetic wave 
emission side of the receipt case. Therefore, substantial reading distance of an 
IC card can be lengthened more compared with the structure of the above- 



mentioned 1st, 2nd, and 3rd operation gestalt. 

[0108] This is explained based on drawing 15 (a). Drawing 15 (a) shows signs 
that the non-contact IC card reader writer 5 is contained to the receipt case 500. 
The non-contact IC card reader writer 5 shown in drawing 1515 (a) carried out 
the screw stop of the antenna substrate 103 to the case 303 with the screw 91 
for antenna substrates, and the head of the screw 91 for antenna substrates has 
projected it to the reading side side of the receipt case 500. Therefore, it is the 
clearance delta 1 between the receipt case 500 and the antenna substrate 103 
by this screw head section. It is formed. When it reads in the antenna substrate 
103 here and distance to a marginal location is set to d, it reads in card reading 
side 500a of the receipt case 500, and it is the substantial reading distance x1 to 
a marginal location. Clearance delta 1 It will become short. Generally, in such a 
non-contact IC card reader writer, since there is the present condition that the 
device which secures a several mm communication range, such as 1-2mm, is 
made, the several mm clearance formed of the screw head section for fixing an 
antenna substrate poses a problem from a viewpoint of a communication range. 
[0109] On the other hand, in the non-contact IC card reader writer 4 of a **** 4 
operation gestalt, as mentioned above, to the electromagnetic wave emission 
side side of the antenna substrate 102, the structure of a case 302 and the 
antenna substrate 102 was devised so that neither the screw 91 (refer to drawing 
2 and drawing 10 ) for antenna substrates nor heights 301b (R> drawing 12 2 
reference) might be prepared. Therefore, as shown in drawing 15 (b), it is the 
clearance delta 2 between the antenna substrate 103 and the receipt case 500. It 
can be made small. When it reads in the antenna substrate 103 and distance to a 
marginal location is set to d like drawing 15 (a) Distance x1 shown in drawing 15 
(a) It compares, reads in IC card reading side 500a of the receipt case 500, and 
is substantial reading distance x2 to a marginal location. It can enlarge. 
[01 10] In addition, although it was made for neither a screw nor a projection to 
project in an electromagnetic wave emission side with a **** 4 operation gestalt 
as the antenna substrate 102 was put by upper case member 302u and 302d of 



bottom case members When it is going to acquire the same effectiveness by the 
non-contact IC card reader writers 1, 2, and 3 of the above-mentioned 1st, 2nd, 
and 3rd operation gestalt, it replaces with the screw 91 for antenna substrates, 
and it is possible to use a pan screw with the above-mentioned 1st and 2nd 
operation gestalt. Moreover, what is necessary is to change the sense and 
direction of heights of 301 d of bottom case members 301b which are shown in 
drawing 12 , and just to make it heights 301b not project in the electromagnetic 
wave emission direction with the above-mentioned 3rd operation gestalt. 
[01 1 1] However, since there is the so-called need which forms in a case the part 
which receives the pan part of a screw of "rubbing a pan" when a pan screw is 
used, the man day which processing of a case takes may increase. The reason 
is because the precision is further required when rubbing a pan, although the 
man day of rubbing a pan itself is also needed. That is, if it is the usual screw, 
since some screw holes by the side of a case can be made more greatly and 
play can be built to a case, the gap of some of screw holes for fixing an antenna 
substrate and a case does not become a problem, but with a pan screw, since 
the play over a case is lost, precision is required of the screw hole for fixing a 
case and an antenna substrate. Therefore, if an activity man day is taken into 
consideration, it is desirable like the 4th operation gestalt to lose the protrusion of 
a screw etc. as much as possible by devising the structure of an antenna 
substrate and a case. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the non-contact IC card reader writer of the 
1st operation gestalt. 

[Drawing 2] It is the A-A line sectional view of drawing 1 . 
[Drawing 3] It is the block diagram showing the electric configuration of the non- 
contact IC card reader writer of the 1-3rd operation gestalt. 
[Drawing 4] It is the explanatory view showing the print pattern of an antenna 
substrate. 

[Drawing 5] It is the flow chart which shows the communication link test 
processing in the non-contact IC card reader writer of the 1-3rd operation gestalt. 
[Drawing 6] It is the explanatory view showing the relation between electric-wave 
passage opening and field strength. 

[Drawing 7] It is the explanatory view showing the directivity of an antenna. 
[Drawing 8] It is the explanatory view showing a space gap. 
[Drawing 9] It is the top view showing the non-contact IC card reader writer of the 
2nd operation gestalt. 

[Drawing 10] It is the B-B line sectional view of drawing 9 . 

[Drawing 1 1] It is the explanatory view showing the effectiveness by the 

arrangement location of an antenna. 

[Drawing 12] (a) is the top view showing the non-contact IC card reader writer of 
the 3rd operation gestalt, and (b) is the C-C line sectional view of (a). 
[Drawing 13] (a) is the top view showing the non-contact IC card reader writer of 
the 4th operation gestalt, and (b) is D-D line sectional view of (a). 
[Drawing 14] It is the explanatory view showing the print pattern of the antenna 
substrate in the 4th operation gestalt. 



[Drawing 15] It is the explanatory view showing the relation between a receipt 

case and a communication range. 

[Description of Notations] 

1,2,3, 4, 5, 6 - Non-contact IC card reader writer 

10,100,101,102,103 - Antenna substrate 

10a, 100a, 101a, 102a -- Antenna 

10b, 100b, 101b, 102b - Electromagnetic wave electric shielding pattern 

10c, 100c, 101c, 102c- Electromagnetic wave passage opening 

10d, 100d, 101d, 102d - Clearance 

101e- Heights 

1 01f — Insertion hole 

102e, 102f- Electric conduction pattern 

102k- Through hole 

30,300,301,302,303 - Case 

30a, 300a, 301a, 302a - Opening 

30c - Electromagnetic wave passage opening 

30u, 300u, 302u - Top case member 

30d, 300d, 302d - Bottom case member 

40 - Printed wired board 40a -- Electronic circuitry 

41 - CPU 42 - ROM 

43 - RS-232C interface 44 - Card communications control section 

45 - LED 46 -- Switch 

47 - Power supply section 51 -- AC adapter 

52 - AC power 

60,600 - Shielding plate 61 - Magnetic substance 
70 - Noncontact IC card 80 - Main computer 
91 - Screw for antenna substrates 92 - Screw for cases 
93 ~ Screw for printed wired boards 500 - Receipt case 
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<Dtz&. m&<Dmmiz<Dfrmm&mmn&M&Tti&. 
mfconmzftrirtt^mM ic*- K£©ftTra«a* 
if t>nti - h 5 s - 9 ta s n§ c £ < 

[0 0 2 0] jfjOAT, r>T-^^6m*$ns««i8E 

m\tz<Dmm&mmu<D±z2\z<k~oT&%:i$n2>. te 

SWT* ££#7?**. 
[0 0 2 1 ] JtxE(Z)«S^9fifii:««ftiiiaPt 

*-FU-^0)»riBH-C»0, I^3 0t7>ftl0 

(a) tt, 16 (b) KJt^T. M# 3 0 (DM^mm 
[0 0 2 2] ««K&*3»^ifiiK'rstt»i: 



(4) !f$l¥l 1 -2 3 8 1 0 3 

6 

RTJ^J«Lj? r 7>K«3Btbfct)0{CttlB6nt e , IIS 
[0 0 2 3] fcfc, ®8&&ai&Pte> gttKJgffcLfcWI 

[0 0 2 4] W^l H6i:*lfc7>ftaffil 0\Z 

io titti/^-y^yu > hnctmens. 

o£9, 16 (a) OD^HlAT^b/iS. -r&*>"5B# 
(a) K^EPBT^LAc®* T&to%«#0>*V»«©iB 
£ 0 H— ©^U VhEttStCT^^l 0 a 

[0 0 2 5] «SttXK/^^->». 14 (a) K^-T 
(a) Til »**JBbfc««^««»S:iBiK*rs*« 

m^mwt9— >i obm tit, ^s^itx 

l>fc^««#«**aiilP i o cm maifiililP 
10c©ilBl:B4 (b) H^tJ;^j:7>rtlO 

[0 0 2 6] 14 (a) ^TIBIB 1 Odli * 

®«k/i^->i o b\zmmm*m*k\sT>Ti-i o 

a (T>^>99 9 >X^fiTt^) 21 £ tC<fc o T£ C £>ilff 
30 ^^<0<£T^KltT^>fe(7)T^>5o Z.<D&o\Z. yu> 

Kjftiiiap^^-rna. ff#i;:s««aiap<fcbT§8 

PBBSr^-r^tt^trjt^T, inX»a?#ck<fc*<i:V> 
£«JA*fc«><BI8IH 1 0 d (14 (a) #HB) ft»*"T 

[0 0 2 7] &:fe, — >$X7f>^ 

40 MtS C <h K J: o TSafeilil P $ ^il 

s-rsfc*, «*****<3!>«»ia[aiip*fp«-rs* 
^>y\z&^Tmm$i&m*9-->\zTmj&~Tz>z.£ 

[0 0 2 8]fCt, »*«3tC^"T«fc'5t^ )V—7<D 
50 ^4 , tC^H^IS^fc^-7 p «C0^m^^T>7 : -^^ffl 



7 

<7>^BJcEI8:LT*5<o fit, ^©iBMtcfitftg*^ 
[0 0 2 9] ZLVtimsmt* ±&\stz£o\Z, T>T 

[0 0 3 0 ] fr*5, u(Dcfc^&*t#H 7>J-±&7 
U>bE«ffifc:/U>F£nT^nfc£* -€-©7 r U>hlB 

iiii/^->^yu >h^n^7 p u> fesmki;::/ 
[0031] sxalWlw Ltzmxm 1-3 K*mE«<s 1 

[0 0 3 2] <hC5^ ttttrtfflHcfc^T* T>x^"lc 



(5) 1 1 - 2 3 8 1 0 3 

8 

-ri 0 atmm^mmmi c*-f 70 taenia 

'J>FEI&1£4 0tc3l»Snfefi? L lHlK4 0 ai7>f 

^-1 0 ah<Dm\z^^mma(D t&m#+y7i tfi 

£9 *>/jN£<T£i:, S^SiM 0 affljk:ffi;&£nfc« 
«8W*«^iaft4 0 aTSWtS^tJCcfcoTTS^iB 
CU ^^>*gm, « : PIhIK4 0 a«JJcm*$nfc««ft 

20 [0 0 3 3] -tdT, »#«4KiST£3&«jS*Sffi 

[0 0 3 4] uOS^, «»ttatKK*7>T'^-t« : F' 

Kiti"* ^nfcJ^T, 7>7 L ^<t«^- 

[0 0 3 5] tC5T% ±S6LfcJ:'5lC. *8«ICA 

<*tf)<l#M, *-6W4**ftfcI C*-F©«#«k:J; 

-c>zi>XzL-?\zi%m-?2>mz, mm^mmmmm 

50 T?#n«ffifiJT*S. 
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[0 0 3 6] ^CT\ li^^StC^T^^iC, «MI 

cfj—Ft (Dmmmm&H o rz^mmusk^m^nn 
mi\mm<n^\z£.'DTmi : T2nz>ib<DT*&z> 0 z.<Dt 

m$Q?Z> 0 ZL<Dfz#>. Mffl#tt, #»MIC*-K*# 

ft*. ft*>, *»#Rtt, ft\Z£2>m%\&fTOh<D~C$> 
[0 0 3 8] ft*5, H±Bfllfc*»Hl I C*-HU- 

£C£Klft£;^£>Tft£ 0 
[0 0 3 9] *8»IC*-H'J-^7-f^ 

- H ©R*Bt 0 E«J&<jg < ft o T b £ 5 pTIBtta* ft a . 
£*l£S15 (a) {CS^^TBlWrs. HI 5 (a) 
ray-x 5 0 0 W^tt I C ^J - H 'J - ^7^f ^ 

s^iRwanT^sa^esuTtis. sis (a) \z 

1 0 3*ttfr3 0 3frT>^^«^^> ? 9 lT^vit 
J&LfcfeCTftSa*. 7>rtSfiffl^^9 

5 0 O^T^^Sfil 0 3&<Z>IBIH0i 
^iIt7>ftSftl 0 3»&R»»QRffttl 
tTOEB&diLfc*^ JRIA^— X 5 0 0 tttttttt 
ttttiffiS 0 0 a*&R**0IH»tt«*T©*KWft» 
**0Eix, tt, RIN 6, K<fcoT/hS<ftoTL* 

1-2 mm t^o<£o ££.%tmm<Dmm&M&1fe 

©■iiB^a«Ei«o!>«jft^6Bi«tft«<o"e**- 
[0040] ^cit, ii*^6{c^-rcfcd(c, M#f*3§& 

**ffi»*«*ft<TJ;3*rtr*£J:lr>. 7>^- 



(6) 1 1 - 2 3 8 1 0 3 
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^ttiWfiit?):t^x.6n§o ^Jxffl i 5 

(a) TfAH T^^StRl 0 3k:»l,Ttt«ifi<B 
ifcfctiffiij. -rftto%*Bff±*ttt. M#3 0 3 4>±gB&tf 

^M3ftf©/hSft*y*«ffllxT, 38ffifi5<i:LTOfi 
#«*S?9 1«aSti*ft<l/fcD, ft*HfcL 7>t~ 
0 3£^#3 0 3 <DMnmzT&te&&tS£o 
(CUT, 7>Ti-m&l 0 3 <fcDfc±:£lC&«-r£3SfcH 
10 85£LT<0B#3 0 3 CD-BB£ffi;frft < UftOnt^ 

[0 0 4 1] COt5fc«*bfc#RllI C*-H'J- 

a>j6BU«**«*#»»C/hS<ft*ltf, IMA*— XOtiiSt 

il 5 (b) tC^T^tC. 7 >ftIS 10 3 £JKiW 
^X5OO<!:0M(5 2 ^/h$<t^Ci:^f , T 

is (a) tmmzd ti>fzm^\z. mi 5 (a) tc^ 

20 LfcEKx , Idit^T, X 5 0 0 <B I C#- K 

R*»0lf5 0 0 a^^SMOESfilST^IW 

[0 0 4 2] ft*5, ^{Bg|5<!:lTO^yllS^iM< 

^cos&teu S6£fctr££e#©x»fci&S£ft*<& 
afc«6©*s;^(D*^©rnttHi«»cft6ftt^, $ 6 

*yTll »{*:{C»t"aitt^ft<ftafc«). m^chT 

£<£>-efts 0 /haft*y*««-r-6i, 

[0 0 4 3] ^T, ff3HXft&tf«ft©««tt*#«t 

40 -rn«. ■att^ftaiRjictt^^ettfflLfti^ifcT 

ttsa^ffi^ft < 1-«fc O \Z*tZ> Z. 
[0 0 4 4] 

i&mv>mm<DBm] bit, *36H*jwfrfcLfc*«» 

»*HBB«#BHLTR9!-r-5. ft*5. **W««TBIM 

TSHJg^tC^K^$nat)OT«ft<, 

«B*JftKbft^«!HtC*tiTa«ftS«SlT^Jfi"e€r 

mmm&m] miR&m2\z, nmmj&mmm 

50 iIC*-KU-^7^^1^to il«¥IliT^ 
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m2i$, BiG>A-Ai8»rHig-e»a. 
co o 4 5] 4mm i c*-ku-^^ i t> 
i o«t. :/u>heMK4 0K*«sn& r« 

atRi oMoiricRit&nft: r«BttKjR8M*j iix 

©<&tt#6 1£, cn6*JRl»IB«"r*f«*3 0t*« 
AT^5. ft*3, y-;i^Kfi6 0Stfl#3 0i:H 7 

X&£o Btt#6 1H Mtf7x7<h*ffl^ 

[0 0 4 6] t#30lt ±«*«» 3 0 u tTI^S 
»3 0 d &j&>S#WiSftX*5D, I*ffl^y9 2t^y 

mn^3 0 a*t»d6Snx*0, :®lPS30a^I 
#3 0rt»*S«5«fc5fc7>^»*l OaWEBSn 
TV^o C<7)7>5 L ^S1R1 0<k0 t>S6l:»#3 01*3 
fiOKte, ^>-;i/ H« 6 0jWE«S*U C©3/— ;wh«6 
Ott, 7>t-J-»«1 0£#fc7>^-*«fl!*$*9 1 
K<fcoX±«#SM* 3 ou(;i£$nw§o 
[0 0 4 7] 7>^^S«1 O^Htf® mfc3 0<Dft& 

mcom) \z\t. m4 (a) iz^t^oum^m-vm^ 

<omw3 o\z^n ^nmmmmu 1 o c t>^^» 
si otcyu>h$n^ma&ii^/N o ^->i obtf 

«StlTViS. 7>ftltlO(DfS (^#3 

0©rtgBffliJ©ffi) fCtl, H4 (b) <k5ft TT> 

tLT©B3ft»^-^tt©7>rt 1 0 

[0 0 4 8] 0 4 (a) \Z^fmm 10dH 7 

>T-ri o afrt>Mtj2ti2>nmmz&-DT, mmmm 

8/^->l 0 b L7>5^-1 0 ac?M 

[0 0 4 9] 01<0¥HHW:. ZCD^otzTy^gife 
1 0&m#3 0(Dmnffl3 0 atC7>^7"Sffi^^> ? 9 
lT^^it«)SnT^S«^&^Lfc. 0*Xte, 7> 
rtlffil 0©«Bl:y>J >FSn&7>r^-l 0a$ 

[0 0 5 0] 0 2 il^-r^^iC, y-jl/Hfi6 0 

\Zttls7>T-f&tiL 1 0 tJE»«*cy U > FEMUR 4 0 



(7) 1 1- 2 3 8 1 0 3 
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**Effi$nT*3?K :/D>FE*«ffl*S>9 3JcJ;oX 
Tttfr«#3 0dKH5£3ftXl>*. C<DP r U>hEJ» 

K4 OKI*. »jc-r«a«tt*«ia««rff5fc»©*T- 
•^ttH^r, -^»»t?*a>« : FiHiB4 o aoymm 

[0 0 5 1 ] ^U>hS»«ffl*^93tt, •flUiM 
0 a *tMes-&a«B©i^ > F*f K«l*£nx*5 
9, 7>rtiSffl^v9 1, I#ffl*>?9 2, :/»J > 
10 FE*«ffi*S>9 3^lT, 1*30, y-^HS6 

o a ^ - > 1 o b te^xmai© ^ y > f 

«fi:««$nT(r^. iSoT, #»«iic*-K'J- 
y^-f^lCDift^tC^ 1^30, ->-;UF«6 0;ft 
^*««i8iK/t^->l 0 bco-f>tf-y>X^SfelS 
<&9, 1*30, ^— ;PF«6 0, WBSHKiK/^- 
> 1 0 b 

[0052] #tc, ih3{c»^^t> ^mimmmmo) 

20 W«^^P7^IT^^, *mi^«^J8«* 

semi c#-f u— y^-f *i a, a*. ^gu<7)^-r> 

SHI C;*7-F7 0^^^-H^-^CO^mb^R 

^£ff5 C^KcfcoX* C#-F7 0<fc ©MX 

[0 0 5 3] I C^-H7 0«, 

jB«*ff-53!«««tl**UX0^. T&fr^ 7>t=- 
30 :K 7>7 = -^-^UXilS*ff'5ae[5I». MfttHj&£ 
MUT-Sv-f ^aa>tfa.— ^ftHAX^S. # 
-F5 ff -^*E« , r'5E«E»tUX©> ; EUS«**A 
X&9, Mig»«C<koX#*jSI C*-F'J-^7>f 

* i tomm&m^ *»mic*-hu-^^i 

ZK&^USK^SA— Ft*-* 
>A/u/£D^-£<AX&3o A 43, *SE«IC*— F7 0 

rat, i c#-fu— y^-r* i*6#««*5Wc 
xszn#fc^^ni*^-r^>o 

40 [0 0 5 4] *SE«I C*-HU-^7-f?lll it 
MtCti, JiaiUfcm^lHlS§4 0 a<h, 7>rtl0a(O 
ya^^lCK^tlS, If 0S4 0 ait CPU4 1 
t. CPU4 l^frT^ffiSCD^^^yp^^ASrE 
KlfcROM42^ #g»IC*-K7 0tC07>r 
tlOa *^Lfca«*«»-rs*- FaAM»ffi4 4 

<h, r«w#Sj <hux©LED4 5 «se-rsae 

ch, ^-r>a>tfo.-^8 0 ^©afi^ff^^^cDRS 
2 3 2C^>^-7x-X4 3(!:, lM4 7^^bi 

so ^^nxi^o 
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[0 0 5 5] mm^4 7\t. AC7^5 lfrblhtl 

OTCPU41, RS 2 3 2 CO^-7x-743 4 
ROM42, Kffl«MWSB4 4 2fttJCLED4 5 tC tb 

[0 0 5 6]*8ttIC*-KU-y7<^lTH C 
PU4 1^ /-O3>hfa-^80^e>RS 2 3 2C 
^f>^-7i-X4 3^UTMfi$n-5fg^tCS^^ 

•T^o C<&ffl«fflffl»SK£^T, *-KffifS»JWW 
4 4li7>ftl 0 a^lT#tt I C*-F 7 0 t 
COiim^fT^OT^^o ffl(SMWffl4 4^tt, 7>5r^ 

[0 0 5 7] Z.<D£o\Z, #SttIC*-FU-^7-f 
-f >n >tf =l—9 8 O^^cojg^tcS^^T^-r^o 

[0 0 5 8 ] ££T\ £©ffi«K*W8L3K::3^T* 0 5 

*>CDT&9> 0 3 *©X^f y f 4 6 ^l/TPIIf 

CPU 4 1 tCctoT^ff 
[0 0 5 9] ^TilO^XT7yS 10 0 0K*3^T, 

i c # - f u - 9 ^ *r * i <n mm^mmm \z & * 

[0 0 6 0] S 1 1 0 0TH afSgB&ihn^>F«:3l{i 

T^>o ^commit, s i o o oizxmmisrcfo^mz 
wit, ftfiLfcrt?««**««[»*ofc»^. -r**)% 

I C#-F7 0^te«Ufci:«i:, 

[0 0 6 1 ] S 1 2 0 0T11 *-KI«37>F*8 
ff-T-So £<DfflHte> SllOO^ICctoT^l 
£#-FK:#U amil&£a&T£&<Z>Tfc£>o SI 
3 0 0TH »f^f?lba^>H&2HirS. C<&JBH 
WU I Ct)— F 7 0 tC^bTKl^CD^lh^fi^-r 



(8) 1 - 2 3 8 1 0 3 
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[0062] si4oo ~cte, ±m istz— momm&w 

®T2*l/ii£-& (S 1 4 0 0 : YES) , S150 OtCT 
LED4 5^fi«St§. W»> SlOOO^^Ofi 

^ {S 1 4 0 0 : NO) , S 1 5 0 0 (DmW&MffI*: 
S 1 0 0 0a>e<&4fiffi£«0iBT. 

[0 0 6 3] #sfi i mmmmmmm i c*-f 
&<D&mmi c*— fu — ^«3*5^sp«ms^» 

[0 0 6 4] $2CDfpm^ I C#-K<h©ai 

<t < fr-5 /t«6^#««! IC*-KU-^7<^ 
20 ©«#rt«0>Miff»cB«*n*©#-*tt'Tf**39«, 7 
>-x^-H. H7f^Ufc«fc'5^:8© ; ?a!©tilS]tt*fifo 

-y^-r ^<onm\zhmm^nxiy^. isstiT> 

litf^gtt I C#- K£<DB«#fTton*- F^- 

> entity piffitt^* ^cra^o 

[0 0 6 5] ^3CDPpm««. «©«8*ffitJW&«^ 
\Z. fO«8*^i»T5W»©Mi:ctoT#»«l 
I C*-HtOi««IW»StaD» *««IIC* 

30 -5. ^lllfl^gttl C*-K'J-^* 1 

II^ft^I^3 0rt»£7>5vM o a&tfm^© 
K4 0a«:iB»Lfeo -ni:d;^T, 7>ftl0a* 

s 3 o©i»WK*K:twjanac:t3Ma: 

-£<Bl£*, »«M I C#— FU-^-f* l^Wffi 
Kifi:3ttfc#«tt I C A - F 7 0 ^(DMTiifi^fTt>n 
*-F^-^^«H^rtt*msns<i:^3<i:53S:^i: 
^©884 0 a^e>»ffi$tlSli 

40 [0 0 6 6] IMSifiBtStt* 3 0 rt»*C7 

>ftl 0 aRZfMTM&4 0 a SrBBSLfcc: £ tC£o 

7 oi(Di(iwn»b^iiiSiao^$<h^ 

[0 0 6 7] Cc7)cJ;3tC, 7>Ttl0aRtf«fBB 

40a ^ma&^ii^-r^>M* 3 o F<gaucgE®-r 5 - ^ 

±i£Lfc»2, m3(Z>Pai8^*»ftUfc. fit, 
50 ^liffi»^«I C*-K'J-^7-f^ IT 



(9) 
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#><DmM&Mj&n 1 0 c &m&Lfzo ^(Dtztb* doom 
fi&SEiii&P 1 0 c £7£fi£T£®^i£iIi&/^-> 1 0 b 

argute 9, 7>ftl 0 a^^tb^^n^ii^ 

n^>o se^r, mm<Dmmmt]\E\$&Rz*T>Tj- 1 o a 

^ffl^ci^ott), ££>®m&iiiin 1 0 CCD* 10 

» i c^-fu-^m^ i (Dttmz&ti^Tmwwzm 

P10c^ML/:^<!:(:J;^T, 20 

[0068] c:ct\ ±^(Dm^mhmm^mma 1 

□ 1 0 c^tISH/^->l 0 bt7>ftMl 
OtC^ricLfcrt*, g|6Tte, I*3 0(^)PiP^iI& 
ili§P3 0 c ilL 7>rtl0a^^iiWf 
^&i!iEP3 0 c ^^LT^tcm^^tl^dch^cfco 
T, 7>ftl0a^etB^$n§t«H S&Sui 
lP30c (DHWaoT-MI^tl^o ^T, 30 
7>rtl0a^f,Oll^l^H 1^3 0 IC 
^^tifcS^iSiliiin 3 0c ©I»i:J:^Tii$n 

t£&&W*®LmzT^Lfzfi^ m6 (a) te, 13 6 

(b) KJt^T, m&3 ocomm&iiiin3 o c<o^m 

^n/:7>rtl o a^f,ias$n^iii(a^i# 

[0 0 6 9] ^mmmmmmm icx-w- 
yy-t* nz&^x. mm&mi®a 1 o c y>^i- 40 
asi otc«a^ii^/^->i 0 b^yj>hi"5^ 

^T^b^Co :n(;j;9t, m^lSil3iP 1 0 cGDJ£ 

[0070] ^mm^mmmmi c*-ku- 

0<Z>R#fflfc:/g>hKii«4 0£IBSL£ (I3 2# 
88) o ;PHtR6 0 ^> KaHmcfttt 

— ;UKfi6 0£7>^:hl 0 a<h^leIS§4 0 aMI 
KI2«Lfcfc«>, 7>5rJ-l 0 a&tWFlMEM 0 a^ 50 



#BB¥1 1 - 2 3 8 1 0 3 

16 

§ e $ ^(C. C(0->-;UKffi6 O07>ft 1 0 affii]<£> 
ffi«C««tt#6 1 ^Kttfcfc** 7>ftl0a^e© 

T«JR$n*fc», T>^^- 1 0 a^^fflA^tlSiB 

T. 7>x^l 0 atm^lHlSS4 0 a<ha)fa{cS£*Ocfc 

tit, «M I C^j - F U -y7< ^ 1 ^/hSftt^ 

[0 0 7 1 ] £e>lc£fc, #3ii6«S8<B#iS« I C*- 
K'J-^^lll ffltt* *<>n 8 ok 

#J8«I C*-H7 0(D»fipJffifi«£*Jffl#a<ftSfc 
#>IC, I C*— HU— * 1*3SIT?*»« I 

c*- k 7 o £<Dmm&»mm&nft^m\zmi&2tiT 

Ufe^2pJWf$tlfc«^ (S 1 4 0 0 : YES) , LED 
4 5*Mt5 (S 1 5 0 0) o 

[0 0 7 2] fot> fiJffl^fte, ^ttftkl C*-H7 0 
LED 4 5 ^SfftS^S*^a*i:T*Bt 5 u 
43, LED4 5<DRtir)lZ7*f'-m&m^Tb&^o ZL 

niuot, #«mi c*- Kg-a^-f^i 

[fB2£tttf£ffi] ±E» 1 I C*-H 

^m^z^x^±mmimmmmmmmi ex- 

/iott^, fct, #*»IC*-H'J-^*2 

i ex— h g -y?^? 2 ©tt3aMft:«jfi&Bi^-rs. 

[0 0 7 3] ^9 RtXH IOC, m 2 *K»l8<0#a« 

0, ^lOte, !3 9<7)B-B^$T®liI-r£>3o #SSttI 
C*-K'J-y7-f ^ 2te, T>5"^S1S1 0 0 y 
g>MBj»«4 0(cH3S$nfc r«^HBBj ^LTcDm 
^leIS§4 0a<h, rSffiftiBjfiigj tLTOv-Jl/Ffi 
6 0 0d:, '>-^Hfi6 0 0O7>ftiKl 0 OfflO 
S^K^e>nfc r««»KiR8B»J <!:lT^tt^6 1 

zLnt>&w®]&m?z>mfc3 o ot^Kti^, 

7^*3, v-^ Kffi 6 0 0 3 0 0, mtt^ 6 1 Id 



(10) 
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[0 0 7 4] 1*3 0 011 ±M*g&« 3 0 0 u tTM 
*8B#3 0 Od £fr Zffi&LZ tlX&Q* l*ffl^y92 

-e^yih^^nri^o ±iM»3 0 0 ui:n 

MJ&#SDMn&3 0 0 a^_h®*gB#3 0 0 u <D«gi^ 
^ric^tlT&D, C<Dffln^3 0 0 a£M*3 OftgB 

^«E>?se> £5t::7>7^g*£ i o o^san^n, y 

-f&&m*iS9 1 KJ;oT-hffi*gW3 0 0 uK@lg£ 
ntl^, *^2Hffi^S|T?^, M*3 0 0(DMnffi& 
±IWtt3 0 0 u«J:0«U 7>ftl0 0 
a£±^*gW3 0 0 u(D+^bt*ebTgH©LfCo 10 

[0075] r>7^gffii o ocontim mw3 oo<d 
i/\7->ioobw^ fir, ^tc^^n^c 

mmiS«^^~> 1 0 0 bfCcfcoTH^n^^^riS 

Lt^^^AftiiMW rm^^il^nj (hit 
<£>mi&&iii®p iooc Tfe^o £fc, mmi&mw^? 
->ioobn Mmm<D5£±z&5±~tz>m?3 iood 

7>5r:hSt£i o OOWM (M* 20 
3 0<^rtMJcOM) fete, l§I9tCfe^T^f J:^^: 1*7 
>t^tM t lT(?)AN^i©^^(D7 >ft 1 0 0 a 

^yg>h2tro>3o tz&. mm%imm^?->i o* 

0 bRtK7>7^1 0 0 ate, V>fc>l$£>Xy^>^lC<i: 

[0 0 7 6] £7c, m 1 0 f^T^^, 7>rtSS 

1 0 0G0i¥MJtCte, rtl^^iRMj iLT(Oitt 
#6 l£3I9tfttfc rm^tSK^itJ <hbTG^>-;i/F 
t£6 0 0t^IE@$*IT^£o COv-;l/H1S6 0 0^*f 
L7>rtSffil 0 0<hJSMti^yU>hSS^1S4 0^ 30 
Ki^ntt^c fit, yj>hESS4 0lt 
JUFJS6 0 0 <h*(C, 7 p 'J>l-ea^ffiffi^> ? 9 3lC^o 
TT^*SW3 0 0 dlC©^2nT^£>o CC^yU>h 

^^rfT^^^CDmT-lBl^4 o a^g^nro^o s 

<Dmi L &}&4 0 aC0^^^n^>^^^Urc o 
[0 0 7 7] >hM$ifam*z/9 3te, «^[§J&4 
0 a$:iftf^$-a-^mMcO^^>H^^^^nTfe 
0, 7>rtSfiffl^y9L IM^y9 2, :/U > 40 
hffiiffiffl^y9 3^lT, 1*3 0 0, v-;UF*£ 

6 o oRztmm&mw*?— > 100 b^xm^coy 

^>KS^tCg^$tlT^^>o «foT, #&fcH C^- 
FU-^^^CDlMmtCte, 1*3 0 0, F 
fi6 0 0Rtmm&j&f&/^->l 0 0 b^>tf-^ 
>X^S*><£<&9, 1*3 0 0, >- JI/KS6 0 0, 

mfi&$uii£/^-> i o o b\$mm$i : $:M&-?z>o 
[0078] &±(Di$i.wi,tzffimiz£-DT. ±^mim 
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£ <hTma&£i£i®-f 3M* 3 0 0 rtSPtCT >x^" 1 0 
0 a&tftg^lHl&&4 o a^S2©LfcC<htCcfcoT, 7> 

ftioo a^m^iei^4 o afrzmhzn&^um 

I C*-K7 0*«R**6nfcO, IMSftk 

[0 0 7 9] ^UT, 1*3 0 OKIIMSftfel C*-H7 

0 iKomm&n 3fc*<0««Kffii8n 100c <£>®*S£ 

[0 0 8 0] &*5, JilBSl jlJ6«8gi:ra«tC, #!S§2 

Hjfi^tc*3iriTt), ««jftiiiap i o o ctt, 7>t : ' 

±S« 1 0 0 CtBi«8/W-> 1 0 0b > F 

[0 0 8 1 ] 7>9-rmfal 0 0tm^\E\&4 0 

1 o aRzsmT\5\&4 o a*^fn^nM$ns«« 

6 0 0CD7>7 : -^- 10 0 afiija)ffi{rH^tt*6 1 SrRtt 

7 >f 1 1 0 0 a ^ ^ (OtiS^y-Jl/ F K 6 
0 0TR»<*n"r«tt*6 1 K<fcoT«iRSn3£«>, 

7>5^-i o o afrzihtiznzmmmmmz^&is 
tzK>. ->-;pk«6 o oMi^mifconci: 
*R6ih"C#S. :ni:J:^t, 7>rtl0 0a<!:ff 
[UK 4 0 ai:(OratC«£*<DJ;3^ r^H^^^^J 

[0082] tsziziztz, *m2mmMm<D}mmi c 

7 0ft#»IS*-FU-^7-f*l JCifi^tfcOa^t 
fcOL LED 4 5^fl"r^^*^«miCTffi^-r 

cnCcfcoT, «Atf#»*IC*-H'J-^*l 

zl-^ 8 o tcs^-r^ c: <^?^< mm *imm®&mm-rz 

[0 0 8 3] W,2^mfem<Dffif&\Z%Z>?h%L£ 
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*3 0 0 <DWl P»£±ttfMMt 3 0 0 u O^gBct 0 ^ 
U 7 >ft 10 0a $±t»8Stf 3 0 0 u © ti* 6 

f^LxEHLfc. mi liz^&oiz. it 

tttt I C*-K7 0*#»»I C*-HU-y7-f *2 

\Z^fzZ> d < ft*. 

C*-FU-5^-f 2t, S6KlW©«W*#-r 10 

2*H»«CD#«j»I C*-HU-^9-f^l. 2<hl^ 
«X*0, W3«ft«ii<0#aW<CoX^£o fi£oX> 

[0 0 8 4] hi 2\Zs &3mmmmmmM i c#- 

KU-5^-f *3*«t". 012 (a) te¥@HX& 

9, HI 2 (b) te, HI 2 (a) ©C-CMI^T 20 

*8*IC*-l«U-y7-f#3tt, 7>r-rm 
filOlt, £<D7>7^S1£1 0 1 tc3iK£*l*: r« 
^IMSSJ £LXcD®^[hI&&4 0 a<t> Cin^^iR^SBH 
T3g#3 0 1 £ft«*.Tl>*. 
[0 0 8 5] t#30Ht ItHl^TH Pg& 3 0 1 a 
£fcoX439, ClC0HPgg3 0 1 a^S-5 J:3(CT>t- 
^-StEl 0 l*«Ei*nT^«i /^^StRl 0 10D 
«aS8tctt, 4O(0iHi«510 1e^M$n, £<£dlgB 
1 0 1 elZ\ZW\ni 0 1 ffim&ZtlT^Z* 
m#3 0 1 <& BHD SB 3 0 1 a0>H»BR^tt, 1 0 30 

i f tc*t^-r^>agi5 3 o i b«$nt^^c ^oe 

#3 0 1 <Z>t£hgS3 0 1 b£7>7^^1£l 0 1 (D&ffi 1 

0 1 eCMSntJtA^l 01 f £j§&3 0 

1 bfc#L*rt*lDAi&«3 0 1 b ^^D^CchlCcfco 
X, 7>ftSSl 0 1 tt % ^#3 0 1 <7)fHPg&3 0 1 
alzmfeZtlZo 

[0 0 8 6] T>tJ-&$L1 0 KDwiffi m&3 0 1<D 
»«ffll<Dffi) Ktt, HI 2 (a) K*T<fc3ft*««* 
jK/t^ — > 1 0 1 b^yj > H£*lT^£o 012 

(a) xwu ftjB^fflixfcBgft^ttco^&r/n^T 40 
Sttco®«^maiS^jS«t-^m^«iSjK/^-->l 0 

i bt?»*. £<Dnm&mw*?—> 1 oibit m^- 

0S 4 0 a > KSf CSa^ntis rj , SffifiiS 
i«^lt^ 6 fit, MMB/^->i0 

rm^siii§pj t Lxcommmmmo iou 

£fc* ««»EifiiBtA^ — >1 OlbH ^®St 
<Df8££K±T£*:fi&<Z>Bg|W 1 0 1 d **LTt»*. - 
7>ftS«10 1©f® (S# 3 0 0>rtffl«J<Z> 
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©A»»«©^-^«©7>ftl 0 1 a^'J>HS 

[0 0 8 7 ] £&. HI 2 (b) (r^Tct^[C> 7>y~ 
tSSl 0 1 <z>Wffi»ctt, fg^0K4 0 a^Hg$nt 

^s, m^imK4 0a«, ±mmiRzff&2mmMt&£ 

^<ht5« Hi 2 (b) fete, m* (DS^SS^teH^ 
i*-f. -^H«T^om^lHlK4 0 a^SSn^Mtt 

[0 0 8 8] #IC, **3^JB»ffi© I C*— HU-y 
7-f*3©J8«T*»**RWtS. Ji|B»l»tf»2 
Sl«»»i:n««c. **3*K»»0#»MIC*-I 4 
'J-y7<^3Tt>, ««<D >K«^K»« Life C 
£T««tt*jfflBrr*«*3 0 1^^JCT>^^1 0 1 
a&^m^lHll»4 0 a£K@L£:C£K:£oX, 7>7- 
tlOl a^m^[El^4 0 a;frS»ffi$n*^gfctt« 

Xi*£o ^T, *a«IC*-H'J-^^3(Of. 

C*-K7 O#R*««&nfc0. 3M£ftkI 

[0 0 8 9] flT> CA-H7 0 £<Z>ilti£: 

fT5fcfc<0««8USiBP 1 0 1 c(Da«£W«ET*;i£: 

c#— fv-??^ ? 3(Dti:mz&t) 

[0 0 9 0] ±EmiRtfffS2^J6«ffi<fcB« 
*»3 3li6J&ffiK::fc^Xt>, m^iftil^P 10 1c 
tt, T>5 1 ^S« 1 0 1 ^««JftiKiRA^-> 10 1b 

aiifipi o i c©»j«tt*»icfcD. joins *>BKfc 
[po9i] fib, *«3»itn ±iemi^^ 

*2Hlfi^!8Tffllifc<fc'5*v'— ;UK«6 0, 6 0 0 $: 
ffi^T^ftlr^a6. T>t : -^- 1 0 1 a&tfmTHJS&4 0 

I C#-K7 Oi©a«?I«E(i3j«JH<a*c:4:*«*A 
^>n^)o SEot, #««SI C*-H7 0t©li^ 

g^Sil C*-H7 0i:©3i(lPl«IEI«ttS<feSt>© 

±EfBl»CX»2*jWS»tt©«|j«i:a»:0- M#3 
Ol^-fttLTMLTSD, C(Z)^#:3 0 1 <Dthffl> 
3 0 1 b^i;^T7>ftI«l 0 1 *HJ£bTH* 
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[0092] ±Eas i nmrnm-citT >t-± ioa$ra 

$\WMmzWfSL\s. ±ESS2IIM«!»Tte7>x:t-l 0 
tlOl a&lH&&mzj&f&Lrz<, C(D7>ftM 

^s^ias^^s^f 0 , ± 

*iB*WT*»4 I C*-FU-^ 

[0 0 9 3] HI 3(C, fM*M«ffi<&#Mg«!l 
FU-^-f ^4£*rfo HI 3 (a) IWIBT* 
0> 11 3 (b) tt, HI 3 (a) ©D-DiBrB0T 

TIhI?§J £LTcDm^[§Jg§4 0 at, ^nb^MSSi 20 
"T^M^3 0 2 t*«*T^S. 

[0 0 9 4] Mft 3 0 2 tt, ±gftg!M* 3 0 2 u hTM 
fle8KJ3 0 2 d t^§M^y9 2 T*^lfca£>£nT« 

*anr^*. ±tM»3 0 2 utTi# 

B5ff 3 0 2 d ti:<koTB!P«3 0 2 ad^MSn, Z 
(Dmnffi3 0 2 a£fi? J; 5 >^S*£ 1 0 2rt*± 
ffttffiW 3 0 2 u tT«#»» 3 0 2 d <hT«^tlT© 

[0095] ^-rmwz, fi#:3 0 2«C*fr^>T>5 L ^- 
Sfil 0 2©BtO#W"«lil»C'O^TR«l'r*. -tm#SB 30 
^3 0 2 uH l»fi*«»tt(Z)j»«^JBffl»T?*^. ± 
K*MR«3 0 2 u©— ©2Zfctt, *^it»M-3 0 2 g^ 

3 0 2 e ^^©Jft-3 0 2 f)W»6nT^5. 
[0 0 9 6] 3 0 2 eit 7 >^fi*£ 1 0 2 M 

t-narnKKWOiisn. 7>ftifiio2©fifj 
iftfc¥ff3te2ifc:»**nfciHi«i o 2 g (ii4» 

CtlfC^oT, ±«#»»3 0 2 ult 7 
>-t^S1£ l 0 2t;:@^£tt£o 

[0 0 9 7] ±ifiUfc*^iI:*H-3 0 40 

2 gRr«gfilfir3 0 2 f«7>ftSSl 0 2fflij^iS 
KSrDtttfSfU *vit#>Jt3 0 2 gte7>^S}£l 

102 i (il4#i) ^ 8i$i|ft3 0 2 Hi 

7>t"^s«i o 2<D&ttmz^ntemzw&Lzntz 

0385 1 0 2 h^6. 7>7^S«1 0 20>Tffl^ttl , r 
*S?it«>ifl3 0 2 gKtt, H*Lfc^*S?JL 

[0 0 9 8] Tmfcmi 3 o 2 d \t. 
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■r. &mmzttfa?z>m\*mm2nT&o* ±m\^fz^ 

5(C±fi#SB»3 0 2 u^H«SnS^<htC«fct>T, C 
<BffiK:BBPBB3 0 2 a«$tl5o 

[0 0 9 9] TttttfiRtt 3 0 2 d <D-tf)ffiiJffigB 3 0 2 h 
tcte, m™iste^*VlltfMf8.2tlX^Z>o fit, * 
S??L<0*«£ftfcffl!JBS8&3 0 2 h^*fr^-rs«ffi8R3 0 
2 b<h<i«a$3 0 2 b{cR-&5flMgB£0>zi-:*-- 
Kite, 3tf&J)t3 0 2 c ^fLTt^o 

[0 10 0] 7>r:hS«l 0 2©*#*r6)©*Stt, 
Tm#SB«3 0 2 dcOS^l6]©fi$ci:0 fefiOttoT 

*so, 7>T+mfaiQ2<D&tt\ft\zmut£-i5<om 
<B**ffi#KteS*m-i o 2 j «$ntt^o 

T> ±3£U^:±ffi»Bf*r3 0 2 u©*5>jfc»fi-3 0 2 g 
Ttt#8M*3 0 2 d<D<|iJ®gB3 0 2 hlzm#m*i? 
9 2tiS^ni) e ClCD<h#> 7>ftSSl0 2(DS 
©Jfr 1 0 2 j tt, TttfrffiW 3 0 2 d (7)<B«g& 3 0 2 b 

1 0 2 j ©Sia-t-»»tt, TIMW3 0 2 d© 
iait3 0 2 ct±*cJ;«^eWo cntCcfcoT* 
T>^-^S«1 0 2©fi^*fp]tC*5frt«)— ^<0»ffi^Jt 

Tjj&uzmfezn&o £tz. ±^ft^o\z7>^m 

ffi 1 0 2 fciT«#ffi*r 3 0 2 d J; 0 fc**#|n|fc*Hfc 
a£>, TS#SW3 0 2 d©«BSSB3 0 2 h±jrcT»J«fc 
OJ^en^o lot, 7>ftMl0 2H Tift: 

tC, ±«*»»3 0 2 u(D^©J>t3 0 2 flt TlftSU 
#3O2d0lSWcMJ^6^L, r>^^"»^l 
0 2 Ttt#W» 3 0 2 d K^bg^fttcSSte^ 

[0 10 1] ±*Ufc<k5aiflci:<fcoT, 
S10 2H l*©l*ffl^y9 2^t, f^302 

<dm\3&3 o 2 a&mo&oizmmzmfezn&o z<d 

£o H140K«BI:«^ 7>^^StR10 

2 Kt^iTHWf*. 

[0102] 7 >^s« 102 <Dwtm (m& 3020 
9vm®\<om) \z\z, hi 4 (a) iz^-TXotemmi&M 

i/^->10 2b^7 p U>h$ni^5o HI 4 
(a) »***Lfcrt«0««**«««S:«K 

mwiiA^->io2b«^ e fit, 

RjS&/1^-> 10 2b tCH*n^«*JfiUTOi*ti 

mmmm^o] ti,x<Dmmmm^u 102c 

_^^^^ 4 ©«#3 0 2 tc&tt^ma&ili&n 102 
ctt, 7>t : -^^1 0 2td7 r U>F$nfc««»iKiK 

y^^-> 1 0 2 b-Tr^j5jc$nTt^o s:*5, mm&ii^ 

Mr—>\ 0 2b»ctt, ?®««t<7)S^tcJ:^ffimffi@8© 
7 >7^S1fi 1 0 2 <7)^® (ttfle 3 0 2 ©F^gPfiiJ 
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(DM) ICte, Ml 4 (b) tC^Tcfc^te r7>^^J £ 

[0 10 3] ZZIZ. ±aiit7>ftl 0 2 aOJ^B 

->10 2e^, ^IT, 7>rtSSl0 2Of®C 
teitMB^*->l 0 2 f ^7 r, J>hSntW. com 
l/^->10 2e, 102fll XJW— )V1 0 2 
ktC^^T^iiUT^O, 7>r*-l 0 2 a^JUBlC 

->102 f B9M^Ktt€>tiT*3 0, * 

f;^->10 2e, 102 f JH^Mb 
fc^o fit, 7>Ttafil0 2OffB©»t/^- 

>i o 2 f <D**gfcJc«in;§§4 oo^g^nscii: 

iot, »t/^->10 2e, 102fft «fag4 

o o t.$k\z.7yj~y i o 2 a opiate r;i,— :/j 

[0 10 4] ft*. ®fiBifijEiK/^-> 10 2b, 7 > 
ftl0 2aWif/^->10 2e, 102fH 
t,vb*3Xy^>^fCj;D»ric£n*. #tc, 20 

±ESL m2^^m3*5S^^<hf^^{C, * 
aS4*Jfi»ffi<0#fttt I C#— F U -y^-t* 4tt), 
««Oi/7>KSJ^tC»ttUfeff«:3 0 2f*jg|Ucy>T- 
tl02 a2&CX« : ?lHlK4 0 a L^cd t tc^o 

T, T>^1 0 2 a^«^laltt4 0 a*^»Hi$nS 

-f^4 0ff®T#gfii IC*-H7 0^K*«6nfc 30 

[0 10 5] fit, *^4$M^SM I Crt- 
KU-^-f j^4TH 7>ftl 0 2a(7)Mi^l 
/^->10 2e, 102f$Mlfco fl/T, *i 
/^-> 1 0 2 f (DRm^SSt»4 0 0£^«21*££ 
tCd:oT7>ftl 0 2 a<D«H»r;U— ^j&^fifiSn 

[0 10 6] C<D&ffimmfc. 7>rtl0 2aM 

<DT&£o "3*0, n&&i&W*?->l 0 2 bSr^fig 
ASfcfcfclttM 1 0 2 d ftRW-fcflDT****. ift«at<Z> 
i®P 10 2c 5£(&*€£k:Lfc«^T*oT*K ® 

K£«*5l*«:tt*&ft*. fi£oT, M/V->10 

2 f l:MStSSSig4 0 OSfifiMOSiftSfeCt 50 
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> 1 0 2 b S^U > h L&^tMtfft < & 0 » ±ES 
1, »2a«*3*M»a8i:H:^X»oHiJ»*H<5c:t 

[0107] *fc, *m4nMMmmmmi c*-f 

'J-i^7-f ^4tt, 1*3 0 2&tf7>^:f-g*£l 0 2 
(D^ig^X^T^^ttCcfcoT, 7>-^^S1Sl0 2€r 
±m*a» 3 0 2 u <hTM#SB« 3 0 2 d TttE^iiOJ; 
^icbfco 7>ftISl0 2OtBil[»IB«l 

fete, ±EfBl&tf*2*Jli»«0<fc'5&7>7 L ^-*tE 
1^9 1 (B2ft^B10#H) _hie^3glM^ 
Jg<0<fc-5«:tt#3 0 1 0M3 0 1 b (B12#M) £ 

^4^0f^<DiR^^"--X(CiR^Lfc«ffiTffiffl-rSi:^ 
tC, ^(Z)iR^^r~ZOmm^*tBMtC7>^^ 102$: 

ftKMOEit. -kflBfBl, *2fttfSS3ISJB»lB<0 

[0108] cMiu (a) \zm-J^Tmm-?2>o 

0 15 (a) tt, iR^y-X5 0 OiZtmtik I C#— F 

15 (a) 1:^8*1 C*-HU-^7-f^5H 
7>5^3«1 0 3£M#3 0 3tC7>7 : -^-SSffl^> ? 
9 1^yjhJ6U:fc^^ M^X5 0 0^i 
^0ffi®JtC7>^^S«ffi^v9 KOfflSB^mbT 
Sot, Z<D*i?mmzJ:r>T$L®llr--7.5 0 0 
<h7>ftSil 0 3i:<7)g8M<5, £ d 

T7>rtlSl 0 3^^»*BR0IS»ffi«*T<Z)IE« 
^dtl^> iR^y-X5 0 0©*-HK*SI5iS 

5 0 0 a*^R**0E#ffi«*T<7)SgRW«:K*S(0 
^^Ix! tt\ ISM 6, i:<totfi<^TL*5. — « 

1 — 2 mmi^ 5 J: 3 fcRmm©iIffiE«£«#-r *X 

*a*fc$n*5!ttai**fc«>. 7>7^xiR£B5rrs 

56 (7) * v^Hg^tC cfc o T»« $ n« Smm O B£ fcWii« 
BiOM*6IMi:ft*OT**. 
[0 10 9] £*UC*fLT, *S4*Jfi»JI<0#S?tt I 

^-s«i o 2©«aft»tbffi«*ctt, 7>ft!fiffl* 

y9 1 (0 2 RtfH 1 0 #fiB) *\ dbg& 3 0 1 b mi 
2#HB) £Ktttt^J:3ffft3 0 2W7>rtlSl 
0 2<0«i6€:X*Lfc. ^T, 0 15 (b) tC^Tck 
5tC* 7>^mWLl 0 3 5 0 0 h(Dmm 

6 2 £/h£<t*&;i<h7^Ti^ 7>ftMl0 3^6 
»*«0ESfiB*TOE«Sai5 (a) ii^^tcd 



(14) 



10 b, 

10 c, 
1 0 d, 
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t Ltz^SlZ. 01 5 (a) \Z7jkL tzfeffix , izit^ 
X. 5 0 0© I C^-Ki^H0i5 0 0 a 

a* Stt*« 0 IBIMfcfit * t©^SM&»*« 0 EBI x 2 

[0 110] ft*5, *»4*S»»»Ttt. 7>x:J-S« 
1 0 2 3 0 2 u £Tfi#8Mf 3 0 2 d 7?tfc 

#1M*IC*-KU-^^1. 2, 3"t?W«0>a* 
^U^iLrc^, ±E»lfttfW2lM»irett, 10 

<h^#*«E>n£o ±ES3*K^»Ttt, (ill 2 

lC^TTM#g&#3 0 1 d(DagB3 0 1 btfX^^ft 
£^/L, ««jft«HH*|fi]JCOW3 0 1 bWLft^J: 

[onnii, s^^sftffltst, s 

fetfj &B««ft«^«>. Bff©»xicB-r*x*a«Ji* 
xft6i&B&tt*arcfc*ft*. setc zz&^tsm-s 20 

lefts*****. S6*5?m «flcC3*-r*i»rX30«a:< 

ftfc»«*<B#Sn*©T*-5. fi£oT, ff«lRt# 
■TftH »4*JK»B©J;3fc, 7>ftlfitt# 
t^ffiit^X^TSCttCctoT, *^fc£©gStHft« 
ills. <T£o \Z-?Z> Z. htm S LH. 30 
[BBQffiWftRH] 

[HI] »1 I C*-Kl)-^>f* 

^iffliT^^o 4 1 • 

[02] Hl^A-AjBSfffiH-CfeS. 4 3- 

[0 3] m 1 - 3 £MtfBtt0>#«tt I C*-F'J-^7 

[04] 7>ft»S©^U > h/^->*STRflH 

[0 5] Ml^3SIJKBft0>#MftHI 

*»MtlttlltSf 7D-f t - Nt» 40 

[0 6] ««aigai:*»»flE < S:©H«**rKWHT 

[0 7] 7>"r^-C0»l6|tt&3R-riftWHr*a. 9 1- 

[0 8] fflH*+y:/**r«WBT**. 

[0 9] B2*B»Ba#**n Crt-Hy-*^** 9 3- 

[010] 0 9(OB-B^Sfrffi0T$)^>o 
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[011] T^^^-^iEIBttBJC^SgftjftS^-rMMH 

[012] (a) a«3Mmo#tttti C*-FU 
-y^-r^^^"T¥ffi0T^D> (b) (a) (DC- 

[013] (a) tt»4SHt»BO*«MIC*-H'J 
-^7-<^^^t¥®iT^D> (b) « (a) <7)D- 

D^^®0-e$>^o 

[0 14] »4SUfi«ffi^^3ttS7>5 L ^S«©^ r U> 

[015] wmy-xtmmmmtcDmm&ttmwm 

[ft^tf>IK^] 

1, 2, 3, 4, 5, 6»*WIIC*-H'J-^-f 

10, 100, 101, 102, 1 0 3-7>ftlfi 
10 a, 10 0a, 101a, 10 2a-7>ft 
100b, 101b, 
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